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DescriptloB. 

A CRYSTALLINE FORM OF THE SALT OF 4-(3-CHLDRO-4- 

(CYCLOFROPYLAMIHOCARBONYL)AMIHQPHEMOXY)-7- 

METHOX :¥-6-QU!NOLIN£CARBOXAMIDE OR TEE SOLVATE OF THE 

SALT AND A PROCESS FOR PREPARING THE SAME 

TeelmieaT Field 

[0001] The present bverdicm relates to a crystalline form of the salt of 4- 

qmnotiBeearboxarnlde or the solvate of the salt and a process for preparing 

the same. 

Background Art 

[0002] 4~(3-chlor0-4~{eyeI^ 

msthoxy--5-quiBoiia8carboxamide (additional name: 443~ehloro>4~(N ! - 
cye]©propy!«r®Mo)pto Is ksowa 

to exhibit m excellent aiigiogenesis inhibition as a free-form product,, as 
described in Example 363 of Patent Document L 44>chior:o-4- 
(cyoiopropylaiB^ 

quinoEneearboxamide is also known to exhibit a strong irtMMiory action 
for c-Kit kinase (Non-Patent Document L Patent Document 2). 

However, there has been a loo g-fsjt need for the provision of a o- 
&it kinase inhibitor or aagioge13e.sk inhibitor that has high usability as a 
medicament and superior characteristics In terms of physical properties and 
pharmacokinetics m eorapamsn with the fi5©e*fpm:prod»Qt. of 4<3L-«tf gko-< 
4-{oye]eprepyla^ 
qnlnolineoarboxaniide. 
[00031 

[Patent Poenment I ] WO 02/32872 
[Patent Document 2] WO 2004/080462 

CNon-Fatent Doeoxnent V] 95th Antsnal Meeting Proceedings, A ACR 
(American Association for Cancer Research), Volume 45, Page 1070-1971, 
2004 

BEetosure of the feveation 

Problems to be Solved by th& Immti&n 
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[0004] it is an. object of the present invention to provide a cryslMime fmm. 
of the salt of 4-pHshl6ru~4-(e^^ 

metlip^y- S-riBim') imecarbox^Md^ or the solvate of the salt which has high 
usability as s medicament m& a process for preparing the same, 
Meams for Solving ilie Problems 

[0005] In order to achieve the afcove object, the present indention provides 
the foilowings: 

<i> A. crystalline form. of 4^(3-cktoro-4- 

(oyolopropylamfm 

qumolinooarboxamlde. wherein said crystaiime compound is. the 
hydrochloride of said coraj>oux>d, the kydrobroiHide of said compound, the 
p-tDmoaesul&aato of said compound, the sulfate of said eompomid, the 
methaoeaullbnate of said compound or the etfatoesulfimate of said 
compound, or the solvate of said salt; 

<2> A crystalime form of 4-p-oMom-4- 

(eyed opr op yl ami no earljo ay 1 J&inmophen ox yj~ 7 -meth ox y ^ 6^ 

qmnolme.^^ or. the solvate of said salt; 

<3> A crystalllno form of 4~(3-ohIom~4- 

(cyclopropylaminocarhoByi)am^ 

qairiolmeoaxbo^aniide ethanesnlfbnate or tho solvate of said salt; 
<4> A crystalline form of 

(DyGlapropy!arninocarhonyi)ammo 
quiiioiioesarboxaToide tnethanesu!foB.ate; 

<5> A crystailine foroi of the hydrate of 4~(3-chteo-4« 
(oyeloptopylaBu?^ 

quiBolineoarhoxamlde methaaesulfbnate; 

<6> A crystalline form of the dimethyl sulfoxide solvate of 4<3 ^hloro^4^ 

(eyelopropylammooax^ 

qmiiolineearhoxamide methanesul&ii&te; 

<7> A erystalli&e form of the acetic acid solvate of 4-(3-di!oro-4-- 
(eyolo propy iaMmocar b onyl) am inopheaoxy) -7 -m^thoxy-6- 
qiUBOl inooarboxandde msihanesul .fonaie; 

<8> A crystalline f&m of 4v(3-diiom~4~ 



FP04-03 39-00 



(eyeiopropylammoe^ 
quinotineoarfeoxarnlde sthanesulfonaie; 

<9> A crystallise form of the dimethyl sill&xicfe solvate of 4~{3-gMoxo-4- 
(eyeioprDpylaminoearh^ 
5 qalnollneeax bOKamide ethanesolfbnate: 

<1D> A crystalline foam according to <4> (Form A) baling difixaction 
peaks at dif&aciioa angles (20 * 0.2°) of 9.65° and 18.37° in a powder X- 
ray diffractl on; 

<11> A jsryMffltitaft form according to <4> (Fomx A) having peaks at 
I o chemical shifts of about 162,4 ppnn about 128.0 ppm, about 1 02.3 ppm and 

abotit 9 J ppm in a l3 C Solid State Nuclear Magnetic Resonance spectrum; 
<n»l>:A crystalline form according to <4> (Form A) having a peak at a 
chemical shift of about 162.4 ppm in a U Q Solid State Nuclear Magnetic 
Resonance- spectrum; 

15 <1 1 -2> A crystalline form according to <4> (Form A> having a peak at a 

chemical shift of about 128.0 ppm in a i3 C Solid State Nuclear Magpstic 
Resonance spestruxa ; 

<11~3> A crystalline form according to <4> (Form A) having a peak at a 
chemical shift of about 102,3 ppm in a Solid State Nuclear Magnetic 
20 Resonance spectrum; 

<U~4> A crystalline form according to <4> (Form A) baving a peak at a 
chemical shift of about 9.9 ppm m a n C Solid State Nuclear Magnetic 
Resonance spectrum; 

<12> A crystalline form according to <4> (Form A) baving absorption 
25 bands at wavenumbers of 1 161 ± 1 cm 5 and 1044 ± 1 ouf ? In an infrared 

absorption spectrum: 

<12~!> A crystalline form according to <4> (Form A) having an absorption 
band at a wavenumber of 1161 ±1 cm 4 in an Infrared absorption spectrum; 
<12-2> A crystalline form according to <4> (Form A) having an absorption 
30 band at a wavennmber of 1 044 dfc 1 cm' 1 m an infrared absorption spectrum; 

<13> A crystalline form according to <4> (Form B) baving diffraction 
peaks at diffraction angles (20 ±%2°) of 5,72* arm 13.84° in a powder X- 
ray diffraction; 
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<I4> A crystal One form according to <4> (Form B) having . absorption 
bands at wavenumbsrs of 1068 * 1 cm" 1 and 918 *. I. cm"- in an infrared 
absorption spectrum; 

<14-i> A crystalline form according to <4> (Form B) having an absorption 
5 band at a wavenumbe? of 1068 * 1 cm' 1 in aa infrared absorption spectrum; 

<I4~2> A crystalline form according to <4> (Form. B) .-having amabsorptlos 
band at a wavenumber of 918 ±1 cm a in an inftaxed absorption spectrum; 
<1.5> A srystaliine form according to <4> (Form C) having diffraction 
peaks at diffraction angles (28 ± 0.2") of 14,20° and 1.7.59° m a powder X - 

10 ray diffraction: 

<B> A crystalline form according to <4> (Form C) having peaks at 
chemical sniffs of about 160,2 ppnnabouf 126.6 ppm, about '105.6 pprn and 
about 7.8 pprn is a 53 C Solid State Nuclear Magnetic Resonance spectrum? 
<16-1> A eryAalline form according to <4> (Form. €} bavin g a peak at a 

15 chemical shift of about 160,2 pprn in a i3 G Solid State Nuclear Magnetic 

Resonance spectrum; 

<l6-2> A crystalline form according to <4> (Form G) baving a peak at a 
chemical shift of about 126.6 pprn. m a 13 C Solid State Mud ear Magnetic 
Resonance spectrum; 

20 <iS~3> A crystalline form according to <4> (Form C) having a .peak at a 

chemical shift of about 105,6 ppni in a 5? 0 Solid State Nuclear Magnetic 
Resonance spectrum; 

<16-4> A crystalline form according to <4> (Form. Cj having a peak at & 
chemical shift of about 7.8 pprn in a !3 C Solid Stats Nuclear Magnetic 
25 Resonance spectrum; 

<!?> A crystalline form according to <4> (Form C) having absorption 
bands at waveoumbers of 1324 ± 1 ce 5 and 579 -±- I cm' 1 in an infrared 
absorption spectrum; 

<I7~1> A crystalline form according to <4> (Bom C) having an absorption 
30 band at a wavenumber of 1324 * 1 cm*" in an infrared absorption spectrum: 

<}%%> A. crystalline Rum according to <4> (Form C) having an absorption 
band at a wavenumber of 579 -t 1 cm" 5 in an Infrared absorption spectrum; 
<18> A crystalline form according to <5> (Form. F) baving diffraction 
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peaks at diffeactioTi ingles (20 & 0.2°) of 8.02" and 1SA4* in a powder X- 
ray diSraetlon: 

<I9> A crystalline form: according to <7> (Form I) having dlilraqti on, peaks 
at dif^aMion angles (29 £ 0.2 s ) of 9,36° and 12 M* m a powder X-ray 
difSaetlon; 

<20> A crystalline form according to <7> (Form I) having absorption bands 
at wa^enumbers of 1750 ± I era 1 and 1224 ± I ear 1 in an infrared 
absorption spectrum; 

<20~I> A crystalline form according to <?> (Form I) having an absorption 
band at a wavenumber of 1750 rb 1 ens" 1 hi an Infrared absorption speetruin; 
<20-2> A crystalline form according to <?> (Form I) haying an absorption 
band at a wavemnnber of I 224 ± I cm" 1 m an infrared absorption spectrum; 
<2J> A crystalline ferm according to <B> (Form. having diffraction peaks 
at diffraction angles (28 0.2°} of 15,70* and 17.18° in a powder X-ray 
diffraction; 

<22> A crystalline form according to <8> (Form a) having absorption 
bands at w&vemsffibers of 1320 ± 1 cm" 1 and 997 ± ! cm" 1 in an infrared 
absorption spectrum; 

<22-l> A crystalline form according to <8> (Form a) having an absorption 
band at a wBvennmfeer of 1320 ± 1 cm 4 in an infrared absorption spectrum ; 
<22-2> A crystal line form according to <8> (Form a) having m. absorption 
band, at a wsvcnumbcr ox 997 ± I cm 1 in en infrared absorption spectrum; 
<23> A crystalline form according to <8> (Form 0) having: diffiactlon peaks 
at aiSxaetion angles (20 ^ 0.2") of -6,48=* and 9,5 8* in a. powder X-ray 
diffraction; 

<24> A crystalline form according to <8> (Form p) baling absorption 
bands at wavennmbers of 1281 1 cm" 1 and 985 ± I cm* 1 in an infrared 
absorption specirnm; 

<24~l> A crystalline form according to <8> (Form p) having an absorption 
band at a wavenmnber of 1281 ,i 1 cm 1 in an infrared absorption spectrum: 
<24>2> A crystalline form according to <€> (Form p) having an absorption 
band at a wavonnmber of 985 & I em" 1 in an infrared absorption spsetrmn; 
<25> A process for preparing a crystalline form of 4-(3-chioro-4- 



■quis0linecarbox'ai»id« metliarissulfcsnate (Form A} } comprising a step of 
mixing 4-(3-chIoro-4-(cy^ 

mevnoxy-6-qiiiaoiiT5ecsrBoxamids, a solvent and nieihanesolibme acid to 
dissolve; 

<25-l> A process according to <25> s wherek the solvent is methanol, 
eihanol or 2-propanol; 

<26> A process for preparing a crystalline form of A-Q-iMcw-^ 

qiimtiimecarfeoxamide methapesBifoBaie (Form A% comprising a step of 
mixing 4<3~cMDr0-4~(ey^ 

methoxy-6-quInolirjecarboxamide 5 acetic asld and mdhariesulfbnic. acid to 
dissolve; 

<2<R> A process mmt&mg to <26> 5 further comprising a step of adding a 
poor solvent to the mixture; 

<2§~2> A process according m <26~1>> wherein the poor sol vent is 
methanol or ethanol; 

<27> A process for preparing a crystalline form of 4-{3-©Morp-4~ 
(eyefopropylammo^ 

qumoMnscarboxsmide methanes ulfbnate (Form B), comprising & step of 
dryteg a crystalline form of the acetic acid solvate of 4~(3~chioro-4-- 
Ceyeiopropyiaminoearfeoayllsnnnoph^ 

qnlooiineeaiboxamide methanesuifonate (Form I) to remove acetic acid; 
<28> A process for preparing a crystallise form of 4-{3-ch.lnro-4~ 
(cyclopropylam^ 

qoinoimecarboxamMe methanesulfonate (Form C), comprising a step of 
heating a crystalline form of toe dimethyl sulfoxide solvate of 4--(3-ehloro- 
4-(eyci0pr«pylaiu^ 
qib/nolioecaxboxamide methanesnlfonate: 

<29> A process for preparing a crystalline form of A-lS-^iklaro^ 
(eyetopropylamiaoearho^ 

qnmolinecarboxamide metbanesnifonate (Form C), comprising a step of 
mixing a crystalline form of the acetic acid solvate of 4--(3-ohloro-4- 
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qalBolmecarboxamlde methanesuifbnate (Form I) and a solvent; 

<29-l> A process according to <29>, wherein the solvent Is methanol, 

eih&Bol or 2-ptopanoI; 

<30> A process for preparing a crystalline form of 4<3~eMoro«4~ 
(nye^^ 

qmBolinecarboxamide instbmesslfoaate (Form C), comprising a step, of 
mixing 443 ~cMGr(>^ ) aminop feeiioxy )~ 7 ~ 

meihoxy-S^ aeetie acid and , x&et3^snesulfimic. acid to 

dissolve; 

<30-!> A process according to <3G>, ferfher comprising a step of adding a 
poor solvent to the mixture; 

<30~2> A process according to <304> > wherein .the goor solvent is 2- 
propane! ; 

<3i> A process for preparing a crystalline form of 4-{3-chI#ra«4- 
(eyciQ propylamine carbeny I )ammopfeanoxy)-7-matIioxy-6- 
qninolmecarboxanude mattianesulfonate (Form C% comprising a step of 
h;umidi.fyiiig a crystalline form. of 4-(3-ehloro>4- 
(oyciopropylamtno^ 

qui?K>!ine^ (FdrxB B); 

<32> A process for preparing a crystallme form m the feydrate of 4~(3~ 
sMbm-4<eydopropy^ 

qniBoIinccarboxamide BietbaBesulfonate (Form F), comprising a step of 
mixing 

melboxy~6~q^ acetic acid and methane sul fonic acid to 

dissolve: 

<32-l> A process according to <32>, further comprising a step of adding a 
p oor solvent to the mixture; 

<32->2> A process according to <32»!> J wherein the poor solvent is ethyl 
acetate or isopropyl aeetate; 

<33> A process for preparing a crystalline ferra of the acetic acid solvate of 
4 ~ ( 3 ~zkl ore -4 - (cycio pr opylammocarbotiy I) mmn ophenp.x y > 7 -metbox y - 6 - 
quinoiinecarbo^amide methancsuifbnate (Form I)* comprising a step of 
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mixing 4~(3~c}itoxo~4»^ 

methaxy-6-qumoi^^ acetic acid and meth^esulfemc acid to 

dissolve: 

<33~!> A process according to <33> 5 fertlier comprising a step of adding a 
poor solvent to tfee mixture; 

<33~2> A process according to <33-!>, wherein the poor solvent is 1- 
propanoic i -butanoi .or tert-butanol; 

<34> A process for preparing a crysialllno form of 4~(3~eMoro-4~ 
(cyelopropy!^ 

quiBOlineoarboxamidc ethaBesulfenate (Form a), comprising a step of 
mixing 4<3~cM0ro-4<eyelopro^ 

mothoxy-6-quiivoIk.ecarboxamide, a solvent aM edmnemlfbnie acid to 
dissolve: 

<344> A. process according to <34>, wherein the solvent is dimethyl 

<3S> A process for preparing a crystalline farm of 4<3~oMorO"4~ 
(eyelopropyla^^ 

qufedtacarb^amide ethanestilfenate (Form 3), comprising a step of 
mixing a crystallise- form of 4-(3»ch]oro-4- 

(syd&p^ 

qmnoliBecaxboxamlde othanesiilfonate (Form a) mid & solvent; 

<354> A process according to <27>, wherein the solvent is methanol, 

ethanol or 2-propaaoI; 

<36> A process for preparing a crystalline form of 4A3-chIoro~4~ 
(oyclopropyimBm 

qmBoImecarboxamide cthaBesulfoimte (Form 8), eompdsiBg a step of 
mixing 4 - p ~chi or o~4 -I eyciopr op yl ^ Wcarho&y I jamis qpfaesQxy)- 7 - 

nicihoxy~6~qm^ acid and ethaa&s-olfomc . acid to 

dissolve; 

<3.6-:?.> A process according to <36>, further comprising, a. step of adding a 
poor solye&t and water to the mixture; 

<36~2> A process according to <36~1.> wherein this poor solvent k e*ha6o'i 
or 2~propanoL 
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<37> A pharx^deutxoal eorapositfon, comprising the crystalline form 
according to any one of <1 > to <24~2>; 

<3S> A prophylactic or thempeutic- agent for a disease for which 
anglogenesis inhibition is effective* comprising the crystalline form 
according to any one of < I > to <24-2>; 

<39> An angiogenesls inhibitor, coxxiposing the crystal line form according 
to any one of <1> to <24~2>; 

<40> An aBti-tumor agent, comprising the crystalline form, according to any 
one of <1> to <24~2>; 

<4i> An aaitl-taasor agent according to <4S>, wherein the tumor is a 
pancreatic cancer, a gastric cancer, a colon cancer, a breast cancer, a 
prostrate cancer, a lung cancer, a renal cancer, a brain tumor, a blood cancer 
or an ovarian cancer; 

<42> A therapeutic agent for angioma, comprising the crystalline form 
according to any one of <I> to <24~2>; 

<43> A cancer metastasis inhibitor, comprising the crystalline form 
according to any one of <1> to <24~2>; 

<44> A therapeutic agent for retinal neoyaseulariBatfon, comprising foe 
crystalline form according to any one of <1> to <24~2>; 
<45> A therapeutic agent for diabetic retinopathy, comprising the 
crystal! ine form according to any one of <1> to <24-2>: 
<46> A therapeutic, agent for an Inflammatory disease, comprising the 
crystalline fhnn according to any one of <1> to <24~2>; 
<4?> A therapentic agent for an inflammatory disease according to <46>> 
wherein the InBanamatory disease is deformant arthritis, rhenmatoid 
arthritis, psoriasis or delayed hypersensitivity reaction- 
ist A therapentic agent for atherosclerosis, comprising the crystalline 
form according to any one of <1> to <24~2>; 

<4>)> A method for preventing or treating a disease for which angfogenesfo 
inhibition is effective, comprising administering to a patient, a 
pharnmcologically sSective dose of the crystalline form according to any 
one of <l> to <24~2>; 

<S0> Use of the crystalline form, according to any one of <1> to <24-2> for 
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the mmTafaature of a prophylactic or therapeotie agent for a disease for. 
which .angiogenesia Inhibition Is effect! ve; 

<5 f > A c-Krt kinase iB;hibitor^ comprising tke crystalline form according to 
any one of <1> to <24~2>; 

<S2> An anticancer agent for treating a oa&eer expressing excessive- o~10t 
kinase or a mutant e-Kit kinase, comprising the crystaliiixe form according 
to any one of <1> to <24-2>; 

<53> An anti-cancer agent according to <S2>* wherein the cancel 
expressing excessive c-Kit kinase or a mutant e-K&t: kinase is acute 
myelogenous leukemia, .:.mast cell lexikemki* a small cell mug caaicer, GIST, 
a tesiiealar tumor, an. ovarian ca&cex, a breast c?moer* a brain tamor, 
neuroblastoma or a colon cancer: 

<54> An atid-cancer agent according to <52> > wherein the cancer 
expressing excessive e~Kii kinase or a mutant oKit kinase is acute 
myelogenous le^kemi^a small cell long cancer or GIST: 
<55> An anticancer agent according to m$. one of <S2> to <54> s which m 
applied to a patient for which a cancer expressing excessive c-K£t kinase or 
a mutant c-KIt kinase is yemiflsd; 

<56> A therapeutic agent fm mastocytosis } allergy or asthma, comprising 
the crystalline form according to any one of <] > to <24-2>; 
<5?> A method for treating a cancer, comprising administering to a patient 
suffering from a cancer expressing excessive c-Kit kinase or a mutant c-Kit 
kinase, a pharmacologically effective dose of the crystalline fbrni according 
to any one of <i> to <24~2>; 

<58> A method according to <57>, wherein the cancer expressing excessive 
c~K.lt kinase or a mutant e~K.it kinase is acute myelogenous leukemia, mast 
cell leukemia, a small ceil lung ea«.een GIST, a testicular tumor, an ovarian 
causer, a breast cancer, a brain tumor, neuroblastoma or a colon cancer; 
<S9> A method according to <57> , wherein the eanecr exprsssisg excessive 
c-Kit kinase or a mutant c-K.it kinase is acute myelogenous leukemia, a 
small call lung cancer or GIST; 

<60> A method for treating a cancer, comprising the steps of: 
extracting cancer sells from a p at lent suffering from a cancer: 
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eoafisrspiag that the cancer ceils are expressing excessive c~Kft kinase or a 
mutant c-Kit kinase; and 

administering to the patient, a pharmacologically effective dose of the ■ c~K.it 

kmase inhibitor according to <5I>: 
5 <$!>■ A method for treating mastocytosis, ■ allergy, ox asthma, comprising 

administering to a patient suffering from the disease, a pharmacologically 

effective dose of the c-Kit kinase inhibitor according to <5l >; 

<S2> A method for inhibiting e-K.it kinase activity, comprising applying to 

a eel! expressing excessive e-Kit kinase or a mutant c-Kit kinase, a 
10 pharmacologically effecti ve close of the c-Kit kinase inhibitor according to 

<5i>; 

<63> Use of the c-Kit kinase Inhibitor according to <5l> for the 
manufacture of an anti-cancer agent for treating a cancer expressing 
excessive c-Kit kinase or a mutant q-Kit kinase; 

I s <64> Use according to <63>, wherein the cancer expressing excessive .c-Kit 

kinase or a mutant c-Kit kinase is acute myelogenous leukemia, mast cell 
leukemia, a. small cell lung cancer, GIST, a testicular tumor, an ovarian 
cancer, a breast cancer, a brain tumor, neuroblastoma or a colon cancer; 
<65> Use according to <63>, wherein the cancer expressing excessive c-Kit 

20 kinase or a mutant c-KIt kinase is acute myelogenous leukemia, a small cell 

lung cancer or GIST; and 

<m> Use of the c-Kit kinase Inhibitor according to <5I> for the 
manufacture of a therapeutic agent for mastocyto sis, allergy or asthma. 
Effect of the fnventloB 

25 [0006] A crystalline form of the salt of 4-(3-ehioro-4- 

( eyelopropy I am i noe arkony l)amia ophenoxy) -7 -methox y-6 - 
qnmolmeearboxaniide (hereunder, referred to as foarboxamide :: ) or the 
solvate of the salt according to the present invention has excellent 
characteristics In terms of physical properties (particularly, dissolution rate) 

3Q and pharmacokinetics (particularly, bioavailability (8 A)), and is extremely 

useful as m angiogenesis inhibitor or c-KIt kinase inhibitor. 
Brief Description of the Drawings 
[0007] 
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pig, i'j Fig, 1 is n graph illustrating the relation between time and 
blood coBcestr&iion in a pharmHcoklnetic stody when a crystallise form of 
tBe free form of the earboxamide, a crystallise farm of the hydrobromiSe of 
the c&rboxaiaide, and a crystaiime form of the methanesuIfoBate of the 
e&rfeoxamide (Form ,.A) were administered to beagle dags. 

[Fig. 2] Fig. 2 is a figure illustrating: a powder X-ray dlffiraetien 
pattern for a cryslalime form of the free form of the earfeoxaimde obtained 
in Preparation. Example I . 

|Fig> 3] Fig. 3 is a figure illustrating a powder X-ray diffraction 
pattern .for a crystalline form of the hydrochloride of ilia carbdKamide 
obtained in Example L 

[Fig, 4] Fig> 4 is a figure illustrating a powder X-ra^ diffraction 
pattern for a crystalline form of the hydrobtomide of the earhoxamide 
obtained m Example 2. 

[Fig. 5] Fig, 5 is a figure Illustrating a powder X-ray diflxacnon 
pattern of a crystaihBe form of guar p^olmntsuifynM^ of the carfooxamide 
: obtained in Example 3, 

[Fig, 6] Fig, 6 is a figure illustrating n powder X-ray diffraction 
pattern for a crystalline form of the sulfate of the carfeo^amide obtained in 
Exampte 4. 

[Fig. 7] Fig. 7 is a figure illustrating a powder X-ray diffraction 
pattern for a crystalline form of the methanesnlfenate of the earboxamlde 
(Form A) obtained in Example 5, 

[Fig. §1 Flg> 8 is- a figure illustrating a powder X-ray diffraction 
pattern for a etystalline form of the methane sin fonate of the earboxanrids 
(B) obtained In Example 6. 

[Fig, 9] Fig. 9 is a figure illustrating a powder X-ray diffraction 
pattern for a crystalline form of the methaiiesul&nate of the earboxarnlde 
(Form-C) obtained in Example 7. 

[Fig, 10] Fig, 10 Is a figure ilkts trating a po wder X-ray difimction 
pattern for a crystalline form of the hydrate of the xnethaneini&oats ox the 
oarhoxa?mde (Form F) obtained in Example 9> 

[Fig. 11] Fig. 11 is a figure illnstraiing a powder X-ray diSractioB 



pattern for a erjstallme form of the acetic aeM solvate fox the 
metkanesuifonate of the e&rboxarmde (Form I) obtained in Example 10. 

[Fig, 12} Fig, 12 is a figure iUustrating a powder X-ray diffraction 
pattern, for a crystalline form of tbs ethane sulfonate of the catboxamida. 
(form a) obtained in Example 11, 

[Fig. 13] Fig. 13 is a figure illustrating a powder X-ray diffraction 
pattern for a crystallise form of the etfeaaesuIfoBate of the carfeox&mide 
(Form p) obtained in Example 12, 

[Fig. 14] Fig. 14 is a figure illustrating a n C Solid State NMR 
spectrum fer a crysialliue form of the metbanesul&nate of the earboxamide 
(Form A) obtained in Example S, 

[Fig, 15] Fig. 15 is a figure illustrating a ^0 Solid State NMR 
spectrum for a crystalline form df the nietkauesulfcnate of the caxboxamide 
(Form C) obtained in Example 7. 

[Fig. 16} Fig. 16 is a figure illustrating an infrared absorption 
spectrum for a cry stailme form of the metbauesuIfoBate of tba carboxamide 
(Form A) obtained in Example 5, 

[Fig. 17] Fig, 17 is a figure iOustratiug m infrared., absorption 
spectrum for a orystallme form of the methaBeHuifouate of the carboxamiete 
(Form B) obtained m. Example 6> 

(Fig. 18] Fig, IB is a-, figure- illustrating; an infrared absorptioB 
spectrum for a cry stallme form of the melbanesulfonate of the earhoxamide 
(Form C) obtained in Example 7. 

rfig, 191 19 is a figure illustrating an iuftared absorption 
spectrum for a crystalline form of the acetic acid solvate of, the 
methanesuifeoate of the earboxainide (Form I) obtained in Example 1 0, 

[Fig. 20] Fig, 20 is a figure iUusttaimg an mfrated absorption 
spectrum ".for a crystalline form of fee ethaiiesulfonaie of the earbD^amide 
(Form a) obtained In Example IF 

[Fig. 21] Fig. 21 is a figure illiiatrat&g an infrared aMorptiau 
spectrum for a ctystalline form of fee etbanesulfoBate of tba earboxumlde 
(Form 6) obtaiued in Example 12. 
Best Mode far Carrying Qxtt -the hmetsimn 
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[00081 Hereunder, the present iaveution. is described in detail. 

[0009] As examples of the sails of 4~(3~ch]oro-4~ 

qmnoiinecatnoxamide (hereunder, referred to. as B carboxsJHtde fS ) according 
to the present invention, meihaaessjfoaate, ethmies^lfoaate, p- 
toluenesulfonate, hydrochloride, hydrobromide, sulfate, tartrate and 
pho sph&ie may be mentioned, 

[0610] The sail of the c&rboxamide according to the present invention can 
he prepared by ordinary methods (for example, fey mixing the earboxamide 
and the corresponding acid at a suitable ratio in the presence or absence of 
a solvent). 

[OOU] Irs. this connection* in addition to the method described. In WG 
02/32872, the earboxamide can also he prepared by the method described in 
Preparation Examples 1 to 3 below. 

[00121 As examples of the solvate of the salt of the earboxamide according 
to the present invention, a hydrate, a dimethyl smfoxide solvate, an acetic 
acid soh t ate > -and an ^^-dfathyifomaimdc^ solvate may be mentioned. 
[0013] In .general, since an error within a range of ± 0.2° can occur for a 
diffraction angle (28) in powder X-ray diffraction, it Is necessary that the 
above diffeaction angle values are understood to also include numerical, 
values within a rjmge of ± 0.2° thereof. Therefore, the present invention 
encompasses crystals for which the diffraction angle matches within an 
error range of ± 0,2* in powder X-ray diffraction, as well as crystals for 
which the difif action angle is completely matching in powder X-ray 
diffracts on s 

[0014] in the present specification, the phrase "having diffraction peaks at 
diffraction angles (28 :± 0.2*} of 9.65* ami 18.37 s " means "having 
diffraction peaks at diffraction angles (28) of 9.45° to 9.85* and 18,17* to 
18.5?°", the phrase "having diffraction peaks at diffraction angles (28 i 
0.2 s ) of 5.72* and 13.84"" means ''having diffraction peaks at diffraction 
angles (28) of 532* to 5.92* and 13.64° to 1.4.04*% the phrase "haying 
diffraction peaks at diffraction angles (20 db 0.2°) of 14120° and 17.59°" 
means "having diffraction peaks at diffraction angles (20) of 14,80* In 
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= 4.40* and ! 7,39 s to l?.?9 a \ the phrase "having diffraction peaks at 
diffraction angles {28 ± 0.2°) of 8,02* and 18.14** mea&s "having 
dictation peaks at diffraction angles (28) of 7.S2* to 3.22* aad 17.94* to 
18.34°% the phrase "having diS$raclkm peaks at dil&actioa angles (28 ± 
0.2*) of 9.36° and \2A0* n means "having diffraction peaks at dilxraciion 
angles (20) of 9 J 6° to 9.56° and 12,20° to i2,60*\ the phrase "having 
diffraction peaks at dlrfracvlon angles (28 & 0,2*) of 15.70* and 17.1 8°" 
means "having diffraction peaks at diffraction angles (26) of 15.50° to 
1S.90* and 16.98° to 17.38°", and the phrase "having diffraction peaks at 
diffraction angles (29 ± 0.2°) of 6,48° and 9.58°" meaog " having diffraction 
peaks at diffraction angles (28) of 6.28" to 6.68* and 9.3 8 v to 9.78*", 
[0015] In the present specification, the phrase "having a peak at a chemical 
shift of about 162.4 ppnf ! means "having a peak sobstsnlially equivaieBi to 
162.4 ppm when a n 'C Solid State Nuclear Magnetic Resonance spectrum 
(hereinafter abbreviated as ! a n C Solid State NMR spectrum 8 ) is measured 
under normal conditions*, the phrase n having a peak at a chemical shift of 
about 128,0 ppm n means "having a peak substantially equivalent to 128.0 
ppm when a J3 C Solid State NMR, speetrnm is measured under norma! 
conditions s h the phrase "having a peak at a chemical shift of about 102.3 
ppm" means "having a peak substantially equivalent to 102.3 ppm when a 
n C Solid State NMR spectrum is measured onder normal conditions V and 
the phrase "having a peak at a chemical shift of about 9.9 ppm" means 
"having a peak substantially equivalent to 9.3 ppm when a n C Solid State 
NMR spectruin is measured under normal conditions". 

[0Q1SJ In the present specification, the phrase "having a peak at a chemical 
shift of about 160.2 pp , m « means "having a peak substantially equivalent to 
160.2 ppm when a n C Solid State NMR. spectrum is measured under normal 
conditions", the phrase "having a peak at a chemical shift of about 126.6 
ppm" menus "having a peak substantially equivalent to 126.6 ppm when a 
V3 C Solid State NMR spectrum is measured under normal conditions", the 
phrase "having a peak at a chemical shift of about 105.6 ppm" means 
"having a peak substantially equivalent to 105,6 ppm when a **C Solid 
State NMR spectrum is measured under normal conditions", and the phrase 
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"having a peak at a chemical shift of about 7.8 ppsx" means "having apeak 
substantially equivalent to 7.8 ppm when a U C Solid Stats NMR speelrum 
is measured tmder normal conditions" * 

[OOITj In the present speeifi cation, the phrase "having an absorption band 
at a wavenmnher of 1161 ± I em" 1 " means "having, an absorption band at a 
wavenumber of 1160 cm'' to 1.1.62 ess" 1 ", the phrase "having an absorption 
hand at a wavenumber of 1044 ^ 1 cm' ! " means "having an absorption hand 
at a wavenumber of 1043 em" 1 to 1045 em' ::! . 

f 001 8 j In the present specification, the phrase "having an absorption band 
at a wavenumber of 1068 ± 1 &m~ u * means "having an absorption band at a 
wavermmher of 1067 cm' 1 to 1069 cnv s,f 5 the phrase 'having an absorption 
band at a wavenumber of 918 * I cm u means "having an absorption band 
at a wavenumber of 917 cm" 5 to 919 em" !;! . 

[0019] In the present specification, the phrase "having an absorption band 
at a wavenumber of 1324 ± t em' 1 " means "having an absorption band at a 
waVemnnher of 1323 cm" 1 to 1325 cm 5 *, the phrase "having an absorption 
band at a wavenumber of $79 ± I ca 4 " means "having an absorption band, 
at a wsvenumhsr of 598 em" ! to 580 cm"' 1 ". 

[0020] In the present specification, the phrase "having an absorption band 
at a wavenumber of 1730 * 1 cm 4 " means "having an absorption band at a 
wavenumber of 1749 em" 1 to 1751 em 4 % the phrase "having an absorption 
band at a wave-number of 1224 fe I cm 4 " means "having an absorption band 
at a wavenumber of 1223 em"" 5 to 1225 cl' ! ". 

[0021] In the present speciacation, 4he phrase "having an absorption band 
at a wavenumber of 1320 ± I cm' 1 " means "having an absorption band at a 
wavenomber of 1319 cm* to 1321 cm x \ the: phrase "having an absorption 
baud at a wavenumber of 997 * I cm'" 1 " means "having an absorption band 
at a wavenomber of 996 em" 5 to 998 em" lfi . 

fOG-221 In the present specifications the phrase "having as absorption band 
at a wavenumber of 1281 ± I &m' u> means "having an absorption band at a 
wavenumber of 1280 em" 3 to 1.282 cm' 1 " s the phrase "having an absorption 
band at a wavenumber of 985 ± 1 cm 1 " means "having an absorption band, 
at a wavenumber of 984 cm" 5 to 986 cm" "". 
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[0023] [General Process for .Preparation]. 

A process for preparing a crystalline form of the salts of 
carboxamid^ or the sol vate of the salts according to the present tuveMion is 
described, in detail lieretmder, 
5 [0024] Ul2MI£M.SiSIS 

A crystalline form of t&e hydrochloride or hydxobromide can be 
prepared by mixing the cBrboxamide and a solvent to dissolve, ami. 
followed by adding thereto hydrochloric acid or hydrobromie acid. 
10 More specifically, for example, after mixing the carboxamide and a 

solvent and .heating ths mixture to dissolve the earto&mide, hydrochloric 
acid or hydrobtomie aold is added thereto and the mixture is then cooled 
slowly to room temperature to give a crystalline form of the hydrochloride 
or hydrobromide. 

1 5 As a solvent, an aloohoi such as me.thaxi.ol, ethanol, 1 -pmpm&l or 2~ 

propaBoJ can be used, and preferably ethaiiol k used. Where necessary, 
the alcohol may be used after adding water thereto. 

Although the amount of solvent is not particularly limited, 
preferably the amount used is 10- to 30-fold relative to the substrate 
20 amount, and more preferably 20-fold. 

Tne amount of hydrochloric add or hydrobromie acid used can be 
LO to LS eqmvalents relative to the substrate amount, and an equivalent of 
L I is preferable. 

While a heating teraperatare- is not particularly limited, preferably 
25 the beating temperature k between 60 *G and reflux temperature and more 

prefer ably % ef I ux temperature . 

Slow cooling from the beating temperature to room temperature can 
be. performed iii a period between 1.0 min and 24 hours. 
[0025] X/Proeess for prspM^^^ 

A crystalline form of the sulfate or p-toiaenesnlfonate can be 
prepared by mixing the o&rhoxamidc, a solvent and ..sulfuric sold or p~ 
toluenesalfenlc acid to dissolve the enrboxamide. 
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Mors &peciffc*Hy, lor example, a crystalline Sotm of the p- 
tolttenesulfbnate or sulfate can be prepared by mixing the eaiboxaruide, a 
solvent and p-toiuenesulrbnic acid or sulfuric acid, heating the mixture to 
dissolve the earboxamide, and then slowly cooling the mixture to room 
5 temperature. 

As a solvent for example, dimethyl sulfoxide, N,N- 
disieihylforsaamidei MA-dimethylacetamide can be used, and dimethyl 
sulfoxide is preferable. 

Although the amount of solvent i s not parti col arly limited , 
10 preferably the amoaat used is 10- to 30-feid relative to the substrate 

amount and more preferably 2Q~fbld. 

The amount of p^oluenesul ionic acid or sulfuric acid used can be 
1.0 to 1 .5 equivalents relative to the substrate amount, and an equivalent of 
1.2 is preferable. 

IS While a beating temperature is not particularly limited, the heating 

temperature is preferably between 60 °C and reflux temperature, mote 
preferably between: 70 and 100 *C, and further preferably 80 

Slow cooling from to heating temperature to room, temperature can 
be performed in a period between 10 mm arm 24 hours. 

20 [0026] -3, process for prfe pafctag:& toMaMn&f^-rt lha mife^ ^ul f^te- 

IFormAl 

(Preparation method 1 ) 

A crystalline form of the methauesnlfonate (Form .4) can be 
prepared by mixing the carboxamide, a solvent and methanesulfooic acid to 
25 dissolve the earboxamide. 

More specifically, a crystalline form of the methanesulfonate (Form. 
A) can be prepared, for example, by mixing the earboxamide, a solvent and 
methanesolfoaie acid, and heating the mixture to dissolve the earboxamide. 
and then slowly cooling the mixture to room temperature, 
30 As a solvent, for example, methanol, elhanoh 2-propanol can fee 

used, and methanol is preferable. 

Although the amount of solvent is not particularly limited, 
preferably the amount used is 10- to 30-fold relative to the substrate 
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air:Ount 5 and mora preferably 20-fold. 

The amouM of methaineisulfoiiio aesd used can be IM to 1,5 
equivalents relative to. the substrate amount* and an equivalent of 1,2 is 
preferable. 

WMle a heating temperature is not particularly limited, tie heating 
temperature is preferably between 60 °C and reflux temperature, and more 
prefeaMy between 70 md 80 *C< 

Slow 6o6lmg"frota a heating temperature to mom temperature can 
be performed in a period betweea 1 and 24 hours, and preferably m a period 
between 3 aud 12. hours. 
(Preparation method 2) 

A erystalUae form of tht methane suifenate (Form A) can be 
prepared by xni%ing the carboxamlde. acetic acid and metlmne sulfonic acid 
to dissolve the c&rbox&mide> 

More specifically, a crystallme fomi of the met&toesUlfaiS&te^Form 
A) c&& be prepared, for example, by mixing, the carboxamide, acetic acid 
and methanesulfomc aeid 3 heating, the mixture to dissolve the earboxaixude, 
adding a poor solvent and slowly cooling the mixture to room temperature. 
Preferably, seed crystals of a crystalline form of the methanesullbnate 
(Form A) are added when the poor solvent is added. 

Although the axnoimt of acetic acid is not particularly limited, 
preferably the amount used is 5- to 20-fold, relative to the substrate amount, 
and more preferably lCM:oki 

The amount of piefeane sulfonic acid used can be 1,0 to 2.5 
■equivalents relative to the substrate amount, and an equivalent of 1.4 to 2.2 
is preferable. 

As a poor, solvent,, for example, methanol and ethaool can be used, 
and ethanoi Is preferred. 

Although the. amount of poor solvent is not. particularly limited, 
preferably the amount used is 10- to 30-fold relative to substrate amount* 
and more preferably 20~Md* Fnrtber, tho poor solvent oau fee added at 
one time or ean be added dlvldedly 2 to 4 times, and preferably the noor 
solvent Is divided and added 2 times. la this ease, the ratio for the amount 
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of solvent added, the first times and the amount of sol vent added the second 
fims-.is-.from 1:1 to 3:1, and preferably 3:2. 

Although a heating temperature is not particularly limited, 
preferably ike temperature is between 50 °C and reflux temperature, and 
more preferably 50 *Q 

Slow cooling from a, heating temperature to room temperature can 
be performed in a period between 10 mm and 6 hours, and preferably in a 
period between I and 2 hours, 

A crystalline form of the metbanesulfenate (Form B) can be 
prepared by drying a crystalline form of tire acetic acid solvate of the 
methaneguifbuate (Form T) by a method such as drying under aeration to 
remo ve acetic acid. 

(Preparation method I ) 

A crystalline form, of the methanesuifouate (Form €) can be 
prepared by heating a crystalline form of the dimethyl sulfoxide solvate of 
the metha^esulfonate and slowly cooling to room temperature , 

This preparation method can fee carried out in the presence or 
afesesee of a solvent 

When using; a solvent, examples of a solvent that can be used 
include ethyl acetate, isopropyl acetate and tx-bx&yl acetate, and n- butyl 
acetate is preferable. 

Although a heating temperature u not particularly limited, 
preferably the tempemtnrs Is between 70 °C and reflux temperature, and 
more preferably reflnx temperatnre, 
(Preparation method 2) 

A crystalline ferm of the methaiiBSulfenaie (Form C) can he 
prepared by mixing a crystalline form of the acetic acid solvate of the 
methanesuifouate (Form I) m& & solvent, and stirring the mixture. 

As a solvent, for example, an alcohol such as methanol, MhanoL or 
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2-pmpmol can be used, aitd etha&ol is preferable- 

Although a stimag temperature Is not particularly limited, 
preferably the temperature is between 20 and 60 *C, and more piefer&bly 
40 °C, 

5 (Prep amtion rn etho d 3 ) 

A crystalline Ibrrn of the luethaaesulfonate (Form. C) can be 
prepared by mixing the car&a&&&ida, acetic acid ami methaBesulfonie acid 
•to dissolve the carbox&nlide, 

More specifically, a crystalline form of the methane -sulfonate. (Form 
10 C) can fee prepared, for example by mixing the earboxainide, acetic add 

and methanesolfeme acid, beating the mixture to dissolve tbe carboxamide, 
and te adding 2-propanol as a poor solvent and slowly cooling the 
solution to .around:' 15 *£X Preferably, seed crystals of a crystalline form of 
the metlu^iesulfonate (Form C) are added whan the poor sob en t is added, 
1 5 .and isaptopyl acetate is further added to accelerate precipitation, 

Altbougk the amount of acetic acid is aot particularly limited, 
preferably the amount used is S- to 10-fold relative to the substrate amount, 
and more preferably ?- to 8-fokL 

The amount of inethanesulfoaic acid used can 'be? an. equivalent of 
20 1.0 to L5 relative to the substrate amount, and an .equivalent of .1.2 is 

preferable. 

Although: the amount, of poor solvent Is not particularly limited, 

preferably the amount nsod is 2- to IQ-fbid relative to the substrate aniomit, 

and more preferably 4 - to 5-fold. 
25 When adding isopropyl acetate, although the amount thereof is not 

particularly limited, a preferable amount is 2- to KKfeld relative to the 

substrate arnonnt ; and more preferably S-fokt 

Ajtliough a heating temperature is not particularly limited, a 

preferable temperature is 40 °C, 
30 Slow cooling from a heating temperature to around IS °C can be 

performed in a period between 10 ml and 6 hours, and preferably m a 

period between 1 >ind 2 hours, 

f Pr en aratl on method. 4} 



21 



FP04~03394)6 



A orystslHme fotm of, the methanesiiifoiiate (Form C) can fee 
prepared, by mixing tfxe o&rbo&affiide, acetic acid and met&an'&sulfonic acid 
to dissolve- the: earbo^ainide. 

Mora specifically, a csy^talMns fotm of the metkaBesulfb^ats (Form 
0) can. fee prepared,, for example, fey mixing tlie carbaxamide* acetic acid 
tmtihmt^^ dissolving the. carboxamlde at'roofn temperature 

(or around 30 ^C), adding 2~propano! as a poor solvent slowly cooling the 
mixture to around IS filtering off precipitated crystals, and mixing and 
stirring ike crystals arid a solvent. Preferably, seed crystals of a 
crystalline form of the mstfeaaegalfo^ate (Form C) are added wlim the poor 
solvent Is added. 

Although the amount of acetic acid is not particularly limited, 
preferably the amount used is 5~ to 20~fold relative to the substrate amount, 
and more preferably I 0-fbld, 

Tlie amount of methaimsuifbnic acid used can fee an eqnivaiaM of 
1,0 to 2,5 relative to the substrate amount, and an equivalent bf 1 J to %2 is 
preferable 

Although the amount of poor solvent is not particularly limited, 
preferably tbe amouut used is 10- to 30-fok! relative to the ..substrate 
amount, sud more preferably 20-fokl 

Slow cooling from room temperature (or arotmd 30 *C) to around 
15 °G cm. be performed in a period between 10 mm and 4 hours, and 
preferably in a period between 30 mm and 2 hours. 

As a solvent to be mixed with the crystals which, are filtered off, fex 
example, an alcohol such as metbanoL ethane! or 2-propanol can be used, 
and etfeanoi k preferred, 
(Preparation method 5} 

A crystalline form of the rnethanesnlfonate (Form C) can be 
prepared by humidifying a crystalline- form of the methauesulfbuate (Form 
B), 

[0029] fijgffiggta^^ 



A crystalline form of the dimethyl sulfoxide solvate of the 



mmk&n&sulfomiz can be prepared by mixing the ear box&aiide, dimethyl 
sulfoxide and metfeaaiesul&mc acid, heating the mixture to dissolve the 
carboKamida, adding a poor solye.nt* and slowly cooling the mixture to 
around IS °CV Preferably^ seed crystals of a crystal me form of the 
5 m ethanes nl&nate (Form A) are added when the poor solvent is added. 

Although the amomit of the dimethyl sulfoxide is not particularly 
limited, preferably the amount used is 5- to 2Q-foId relative to the substrate, 
amounty and more preferably 8- to 10-fb!d> 

Jlie amount of methanesulfbnle acid used cari be an equivalent of 
1 0 LO to 4,0 relative to the substrate amount and m equivalent of V2 to 3 .5 is 

preferable. 

Ab a poor solvent, tor example, ethyl aoeiate, Isopropyi acetate, i~ 
propanoic 2-propanoi ean be used, and. preferably ethyl acetate or 2~ 
propsnol . is used, 

X5 Although the amon^t of poor solvent is not particularly limited, 

preferably the amount used Is 10- to 30~Md relative to the substrate 
amount, and more preferably W-M.i, Further, the poor solvent can be 
added at one time or can he added dividedly 2 to 4 ■ times,, and preferably the 
poor solvent is divided and added 2 times. In this oase, the ratio for the 

20 amount of solvent added the first time and the amount of solvent added the 

second time is from 1:1 to i :S, and preferably 1 :4. 

Although a healing temperature is not particularly limited, 
preferably the temperature is between SO and 100 °C ? . and more preferably 
between 60 and 80 

25 Slow cooling from, a heating temperature to around 15 *G ean be 

performed in a period between 10 min and 6 hours, and preferably m a 
period betvveen 1 and 2 honm 
[003 0 ] 7, Process, ^ 

30 A crystalline form of the hydrate of the niMhanesoIfonate (Form F) 

can he prepared by mixing fee earboxamide, acetic aeid and 
methanegaifonie aeid and to dissolve the carboxamide. 

More specific.allv ? . a crystalline form of the hydrate of the 
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methanesalibnate (Form F) can be prepared, for example, by mixing the 
earboxamlde, acetic acid and methanesolfDme acid, heating the mixture to 
dissolve-, the oarboxaBilde, adding a poor solvent, and then slowly cooling 
the mixture to . room temperature. Preferably, seed crystals of a crystalline 
of the tsetbsaesulfoaate (Form A) are added when the poor solvent is added. 

Although the amount of acetic acid is not particularly limited, 
preferably the amonnt used is 5- to 20-fold relative to the .substrate amount, 
and more preferably lOAokl 

The amount of meiha&esulfonic acid used can fee an equivalent of 
LO to 2.0 relative to the substrate amount and an equivalent of 1.3 to 1.6 is 
preferable. 

As a poo? solvent, for example, ethyl acetate, is opropyl acetate can 
fee used s and ethyl acetate is preferable. 

Although the amount of poor solvent Is not particularly limited* 
preferably the amount used is 10- to 3G-fo!d relative to the substrate 
amount, and more preferably 20-.CoM. Further, the poor solvent can fee 
added at one time or can fee added dhidedly 2 to 4 times, and preferably the 
poor solvent is divided and added 2 times, in this case, the ratio for the 
amount Of solvent added the first time and the amount of solvent added the 
second time is from 1*1 to 1 ;5 5 and a ratio of 1 :3 is preferable. 

Although a heating temperature is not particularly limited, 
preferably the temperature is between 40 and 60 Ah ana more preferably 

50 a:. 

Slow cooling from a heating temperature io room temperature can 
fee performed in a period between 10 Blip and 6 hours, aad preferably In a 
period between 2 and 4 hours. 
(003 11 A.F^^sionpr^^ 
pf themefeaneso 

A crystalline form of the acetic acid solvate of fee 
rneifeanesfefenate (Form I) can be prepared by mixing the carboxamide, 
acetic acid and methanesulfoaio acid to dissolve the carboxamide. 

More specifically, a crystalline form of the acetic acid solvate of 
the metfeanesnlfenate (Form I) can fee prepared, for example, by mixing fee 
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cfiibdxa:mide- 9 acetic acid and xft&lhancsuTfonic aeid> heating -the mixture to 
dissolve the earboxainide, adding a poor solvent, and slowly cooling the 
mixture to room temperature. Preferably, seed crystals of a crystalline- 
form of the methaiiesullbnate (Form C) are added when the poor solvent Is 
S added, and i'sppropyl acetate is forfher added to accelerate precipitation. 

Although the amount of acetic acid Is not particularly limited, 
preferably the amount csed is 5> to 1 0-fold relative to the substrate amount, 
and more preferably 7- to B-feld. 

The amount of methanesulfonic acid used can be an eqnivaleBt of 
10 LO to IS relative to ike substrate amount, and m equivalent of 1:2 is. 

preferable. 

As a poor soMmt for example, l-proparioL J-hutmoi, tert-hmano! 
can be used, asid l-propasol is preferred. 

Although the amoimt of poor solvent is not particularly limited , a 
15 preferable amount Is 5- to 20-fold relative to the substrate amoimt, and 

more, preferably S- to iO-fqlil Further, the poor solvent can be added at 
one time or can be added dividedly 2 to 4 times, and preferably the poor 
solvent is divided and added 2 times. 1b this case, the ratio for the amount 
of solvent added the first time and the amount of solvent added the second 
20 time k from 1:1 to 1:5, and a ratio of 1:3*5 is preferable. 

When adding isopropyl acetate, although the ampsmt thereof Is not 
particularly limited, a preferable amount is 2- to 10-fold relative to the 
substrate amount, and mors preferably 5-fold. 

Although a heating temperature is not particiilaxly limited, a 
2 5 pr efer ab! e temperate e is 40 ° Q , 

Slow cooling from a heating temperature to room temperature can 
be performed In a period between 10 mm aod 6 hours, and preferably in a 
period between i and 2 hours. 

[0032] Lj^^iJ^ 
30 (Eamm 

A crystalline form of the etbanesulfonaie (Form a) can be prepared 
by mixing the e.arbox.amMe, a solvent and ethanesnlfenie acid to dissolve 
the carfeoxamide. 
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More specifically, a. etystailitoe form of the sthasesulfdn-ate (Form 
a) can. be prepared, for example, by mixing the catboxaimde, a solvent asid 
etfeaaesuifeiiie acid, heating the mixture to dissolve the ear&oxanilde, 
adding a poor solvent, and then cooling this solution to room temperature. 

As a solvent, for example, dimethyl s&Ifexide caii he used. 

Although fee amount of solvent is not particularly limited, a 
preferable amount is 5- to 20-fold relative to the. substrate amount, and 
more preferably 10-fold. 

The amount of ethanes al&olc acid used cm be an equivalent of LO 
to L5 relative to the substrate arnoimL and m: eqiiivaleut of 12 is 
preierabiO. 

As a poor solvent, for example, ethyl acetate: sau be used. 

Although the amount of poor solvent is not particularly limited, 
preferably the amount used k 5- to 20-fbld relative to tbe substrate amount, 
and more preferably t'O-foid, 

Although a heating temperature is not .particularly limited, a 
preferable temperature is. between 50 and 70 and more preferably is 
60 

Coolmg fern a beating temperature to room temperature can be 
performed la a period between 5 mm and 2 hours, and preferably in a 
period between 5 min aud L.5 hours. 

{•Preparation method I) 

A crystallise form of the sfea&esul folate (Form, p) can be prepared 
by adding a soiveot and water to a crystalline form of the ethanesidfenate 
(Form a) and stirring the mixture at room temperature. 

As a solvent, for example- meth&BoU ethasiol* and 2-propanoi can 
be used, and etb&fiol is preferable. 

Although, the amount of solvent is not particularly limited, 
preferably tbe aasouut used Is 5- to 20-fdld relative to the substrate amount, 
and more preferably 1. 0-fold. 

Although the amount of water Is not particularly limited, a 
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preferable amount is 1/10 to 1/2 of the ethaBol amoiint, and more preferable 
I / 6 of the ethanol amount 
(Ftepamtiosi method 2) 

A crystalline form- of the etfeanesulfhnsie (Form p) can be prepared 
5 by -mixing the carhoxarnide, acetic acid and ethaoesiilfomo add- Jo- dissolve 

the earho&arnide. 

Mors spooifloallY, a crystalline form of the etlisnesiilfon&to (Form 
p) can bo prepared, for example, by mixing the oarbo^amide v acetic aoid 
aiid emanesalfbnk acid, heating the mixture to dissolve the earhoxnmide, 
10 adding; a poor solvent and water, and cooling tills solution to 0 °C, 

Preferably, seed crystals of a crystalline form of the e&anesul&Bate (Form 
p) added wlien the poor solvent is added. 

Although the.; amount of acetic aeid is- not pertienlarly limited, 
preferably the amount used is 2,5- to 10-foid relative to the substrate 
I 5 ■amouat, and more preferably S4bkL 

The amoont of ethane s*dfortis acid used can be an equivalent of LO 
to IS relative, to the substrate amount, and an aqmva&nt of 1,2 is 
preferable,- 

Ara poor solvent for example, etkanoL and 2-propaao! can be used, 
20 and 2~propanol is preferable, 

Although the amount of poor solvent is not particularly limited, 
preferably the anvonnt used m 10- to 40-fold relative to the substrate 
amount* and more preferably 30~ib!d. Further, the poor solvent cm be 
added at one time, or ean bo added dividedly 2 to 4 times, and preferably the 
25 poor solvent is divided and added .2 times. In this case, the ratio for the 

amount of solvent added the first time and the amount, of solvent added the 
second time is from 1:1 to 1:5, and a ratio from lilS to i:2 is preferable. 

Although the amount of water is not particularly limited, a 
preferable amoflkt is 1/10 to 1/30 of the poor solvent arnonni, and more 
30 preferably is 1/20 of the poor solvent amount. 

Although a heating temperature is not particularly limited, a 
preferable temperature i$ between 50 and 70 *C, and more preferably 60 °C„ 
Cooling fern a heating temperature to 0 can be performed in a. 
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period between 10 mm and 6 hours, m&. preferably la a period between 2 

and 4 hours. 

[00341 li^fc*^^ 

I^O^M^te of the ^iMgSAi^Ma 

A crystalline form of the dimethyl sulfoxide solvate- of 
ethane sulfonate; can be prepared by mixing the oarboxamlda* dimethyl 
sulfoxide and ethanesuifoMc acid, heating the mixture to dissolve the 
car&oxamid&y adding a poor solvents and cooling the mixture to 0 °CX 
Preferably, seed crystals of a crystalline form of the ethaaesulfbnate (Form 
3) are added wben the poor solvent Is added. 

Although the a&olrat of dlmetbyl sulfoxide is aot partleniarfy 
limited* preferably the amount used is 5- to relative to the sukstxMe 

amount, and. more preferably 10-fold. 

The amount of ethaiTeaalfbme acid used cm\ be an equivalent of '1,0 
to 1.5 relative to the substrate amoimt, and an bqiaivalcnt of 1-2 is 
preferable. 

As a poor sol vent, for example, ethyl acetate can fee used. 

Although the amount of poor solvent is not particularly limited, 
preferably the amount used in $~ to 20-fold relative to tha. substrate amount, 
and more preferably 10-fold. Further, the. poor solvit can be: added at 
one time or can be added dividediy 2 to 4 timea, and preferably the poor 
solvent is divided and added 2 times. In this case, the ratio for the amount 
of -solvent added the first time and the amwi of solvent added the second 
time is from 1:1 to 3;L and a ratio of 3:2 is preferable* 

Although a boating temperature is not particularly limited, a 
preferable temperature Is between 50 and 70 °C; and more preferably 60 °C> 

Cooling from a heating temperature to 0 °C oau be performed hi a 
period between 10 mm and 6 hours, and preferably In a period between 1 
and 2 hour s . 

[0035] When the crystals' of the present .ixwentioxi are to be used as a 
medicament, it will, normally be mixed with suitable additives for use as a 
formination. However, the foregoing description does net limit the me of 
the crystals of the present invention as medicament in the state of intact 



products. 

Slid additives may Include exdpiems, binders, lubricants* 
dismteg;tators s oolormg agents*, taste sorrsetiws* emuisifiers, surfacta&is, 
dissolving aids, suspending agents* is^toaiziiig agents, buffering agents, 
antiseptics, antioxidants., stabilizers^ absorption accelerators and the like 
which are eommqruy used in pharmaoeiitieals, md they mm be added in 
appropriate cnmbmaiioBS as desired. 

As examples of such i^cipients there may be mentioned lactose* 
wlilte soft sugar, glucose, com starch, maTmltol; sorhitoL starchy alpha 
starch, dextrin, crystalline cellulose, soft silicic anhydride, aluminum 
silicate, calcium silicate, magnesium aluniinom etasilicaie, cak lorn 
hydro genphosphate, and the like. 

As examples of binders there may be iHentiorjed polyvinyl alcohol, 
mefhyicelluiose, ethylcelluiose, gum Arabic, tragacanth, gelatin, shellac, 
hydroxypropylme&yieelmlose, hydroxypropylc^lliilose, 
carboxyi^ethyieellulose sodium, polyviuylpyrTolidone, macrogoL and the 
like. 

As examples of bbri cants there may be mentioned magnesium 
stearats, calcium stear&te, sodium stearyi mmarate, tale, polyethylene 
glycol, colloidal silica, and the like. 

As examples of disintegrators, there may be mentioned .crystalline 
cellulose, agar, gelatin, calcium carbonate, sodium hydxogenearbouate, 
calcium citrate, dextrin, pectin, iow-suhstituted feydro^ypropyleelluloso, 
eaThoxymethyleelluIoss, carboxymethylaelluiose calcium, eroscanneilose 
sodiurru sarhoxyinethyl starch, and c&rboxy methyl starch sodium, and the 
like. 

As coloring agents there may he mentioned those approved far 
addition to pharmaceuticals, such as .iron Hesqaioxide, yellow iron 
sesquioxide, carmine, caramel, p« carotene, tiiEBium oxide, talc, riboflavin 
sodium phosphate, yellow aluminum lake and the like. 

As taste correctives there may he mentioned cocoa powder, menthoL 
aromatic powders,., mentha oil, boraeou powdered cmnarooa bark, and the 
like. 
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As -emtiisi Iters or surfactants tfeere may be mentioned siearyl 
trietliajsplaMme, sodium lanryl sulfate, laisiyl amaopropimiie.a^M^ kciihiia*. 
glycerin ruonoste&rate, sucrose fatty acid esters, glycerin fatty acid esters, 
and the like, 

As dissolving: aids there may be mentioned polyethylene glycol, 
propylene glycol, be&zyi benzoate, etbauoL ohpiesterplj triethaBolamme, 
sodium carbonate, sodium citrate, poiysorbate SO, nicotinamide* : md the 
like. 

As suspending agents there may be mentioned the s^rfactams 
referred to abs-ve* as well as hydropMHp polymers sucfe as polyvinyl 
aloohoL polyvinylpyrrolidone, methyiDelliilose, bydrDxyHiethylceHutoss, 
hydroxyetbyloellulose^ hydroxypropykellalose and the like. 

As isotoni&i&g agents there may be mentioned glucose* sodium 
oMori.de, maanltol, sorbitol and the. . like, 

. As. biifferin.g : agents there may be mentioned huffeiittg somtions of 
phosphate, acetate, carbonate, citrate and the like. 

As antiseptics there may be mexrtio^ed metbylparaben, 
propylparaben, cblorobotanol, ba&yl alcohol, pfoenethyl alcohol:, 
dehydroacetic acid, corbie acid, and the like. 

As antioxidants there may be rneationed sulfite, ascorbic acid, a- 
tocopherol, and the like. 

The formulation may be in the form of an oral preparati on such as a 
tablet, powder, granule, capsule, syrup, lozenge or inhaiaM': an external 
preparation such as a suppository, ointment, eye salve, tape, eye drop, nasal 
drop, car drop, pap or lotion; of an injection. 

An oral preparation, will be formulated using an: appropriate 
eombmatioo of additives among those mentioned -above, The surface 
thereof may also "be coated if necessary, 

An externa! preparation will fee formulated nsing an appropriate 
combination of additives among those mentioned above, and p&nicokrly 
exoipients, hinders, taste corrective's, cmulsifiexs, sutfa&Sants, dissolving 
aid% suspending agents, isotonizing agents,: anliseptks. antioxidants., 
stabilizers and. ab nmpii on accc I erators . 
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An injection will be formulated using an appropriate comfeinatisa 
of additives among those mentioned above, and . particular iy emnlsifiers, 
snrfeetanis, dissolving aids, suspending agents, Isotonmng agents, 
buffering agents, antiseptics.,, antioxidants, stabilisers and absorption 
5 accelerators. 

[0036] 'When "the crystals of the invention is to be used as a medicament, 
the dosage thereof will differ depending on &e symptoms and age of the 
patient as well as the form of administration, but it will ordinarily be 100 
|ig to 10 g per day, administered at. cmee or divided over several times. 

10 [00371 The crystals of the present invention are extremely useful as m 

angiagenesis inhibitor, and are also ivseM as a prophylactic or therapeutic 
agent tor a disease for. which angle genesis iriMMtioB is effective, an 
angiogenesic inhibitor, an anti-tumor agent a therapeutic agent tor angioma, 
a cancer metastasis inhibitor, a therapeutic agent for retinal 

IS neDvasculari^ation, a therapeutic agent for diabetic retinopathy, a 

therapeutic agent for an inflammatory disease, a therapeutic agent fer an 
inflammatory disease selected from the group consisting of deformarrt 
arthritis, rheumatoid arthritis, psoriasis and delayed hypersensitivity 
reaction, and a therapeutic agent for atherosclerosis. 

20 [0038] When using the crystals of the present Invention as an anti-tumor 

agent, examples of the tumor include a pancreatic cancer, a gastrio cancer, a 
colon cancer, a breast cancer, a prostrate cancer, a lung cancer, a renal 
cancer, a brain tumor, a blood cancer or an ovarian cancer, and in particular, 
a gastric cancer, a colon cancer, a prostrate cancer, a lung . cancer or a renal 

25 cancer are preferable. 

[0039] Farther, the crystals of the present Invention exhibit a strong 
inhibitory activity for c-Kit kinase, and are useful as an anti-cancer agent 
for a cancer whieb has undergone a malignant alteration due to activation of 
c-Kit kinase (for;, example,; acute myelogenous leukemia, mast cell leukemia, 

30 a small cell lung cancer, GIST, a testicular tnmor, an ovarian cancer, a 

breast cancer, a brain tumor, neuroblastoma or a colon cancer), The 
crystals of the present invention are also useful as a therapeutic agent for a 
disease such as mastocytosis, allergy or asthma that is considered to be 
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caused by e~Kit kinase. 
[Examples] 

[0040] Hereunder, examples are described to facilitate- further 
understanding of the present mvesition, howsvef, the Following- examples 
5 are not Intended to limit the scope of fee present Invention. 

[004 1 ] Preparation Example „ _L_ g|f|>ar^ to — gL-Jd&Mmik&z 

Phenyl ^4~C6~carbamoy!-7~me^ 
10 chlorophenyljcarbamafe (17-Sg, 37.7 mmal) disclosed in WO 62/32872 was 

dissolved m ^^-dimethylformsniide (350 mL) s and then eyeiopropylamine 
(6.53 mL : 94.2$ mmol) was added to the reaction mixture under a nitrogen 
atmosphere, followed by stirring overnight at room temperature. To the 
asixtnrs was added water (1.75L), and tfce mixtmc was stirred:. 
15 Precipitated crude crystals were filtered o#, washed with, water, ami : -dried 

at 70 *C for 50 mln. To the obtained crude crystals was added etfeaaol- 
(300 mt), snd then the mixture was heated under reflux for 30 min to 
dissolve, followed by stirring overnight to eoel slowly down is room 
temperature. Precipitated crystals was filtered off and dried under vacuum. 
20 and then further dried at 70 °C for 8 hours to give the titled crystals {1.2.91 

g; 80.2%). 

[0042] Prepaptiidtt Efcaifi file 3, M^SSL. Si 4-(3-sMott>±4s 

£cycio S romlMPin^^ 
qjrinoh.ne^arboxam]de..(2i 
25 [0043] (1) Preparation of phenyl ^(2-cMoro-4~%drox;yphe»y0caifeai!nate 

10044] 

j6Vo 

10045] To a suggestion of 4-ammo-3-ch!orophmol (23,7 g) m 'N^N-. 
dimeth>4form^niMe (100 mL) was added pyridine (23 A rat) while cooling 
30 m m iQP- bath., and phenyl eMoroformate (23,2 ml,} was added drop wise 

below 20 *C, After stirring at mom imnpemmm for 30 water 
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(4O0mI4 stfcyf acetate (300 mL%, and 6N-HCI (48 ml) were added m& 
stirred. The drgaaic layer was separated off; washed twice with a 10% 
aqueous sodium chloride solution (200 ait), and dried over magnesium 
sulfate. The solvent was evaporated to give 46 g of the titled compound as 



3 H-"MMR Spectrum (CD€b) S(ppm): 5.1.2 (IB, ht sX §.75 0% dd, 3^9.2, 
6.92 (IE, d, J-2.8 Hz), 7.18-7.28 (4H, m), 737-7.43 (2I-L m) A 7.94 
(!H f br s). 

£00461 (2) Preparation of l-(2-ekIoro-4-hyaroxypheriyI)-3"Oye!opropy!erea 
[0047] 



[0d48] To a solution of phenyl N-(2-cbloro»4--hydro^ypheBy)4earbaaiate in 
N, JV"dimetbyI.fdrmamide (100 ml) was added eyelopropyl amine (22.7 piL) 
wiiile cooling is an ice bath, and the stirring was continued, at room 
temperature overnight. Water (400 ml,), ethyl acetate (300 mL), and m~ 
"HQ. (55 ml,} were added thereto, and the mixture was stirred. The organic 
layer was then separated off, washed twice with a 10% aqueous sodium 
chloride solution (200 saL)> and dried over magnesium sulfate. The 
solvent was evaporated to give prism crystals, which were filtered off and 
washed with heptane to give 22,8 g of the titled compound (yield from 4- 
amino-3-ehlorophenol: 77%). 

'H-NMR Spectrum (CDCI3) S(ppffi): 6.72-0.7? (28,. m), 0.87-0.95 (2H, m), 
2.00-2.65 (IH S m), 4.89 (IB, br s), 5.00 (1H, br s), 6.71 (!H, dd t J-g J, 2.8 
Bz% 6.88 (1H, d ; i=2.8 H4 7.24-730 {1H, br s), 7.90 (IE, A, J-B J Ha) 
[0049] (3) Preparation of 4-(3wb!oro-4- 

(cycIopropylaminocarbonyi)aminophenQxy)-7"Tnethoxy-6^ 

qoinoiinecaxhoxamide 

To dimethyl sulfoxide (20 mU) were added 7~methoxy~4- 
chiofOqulnoiine-6-carboxauiIdo (0.983 g), l--(2-ehioro-4~hydro3iyphenyl)"3- 
eyclopropyhuea (1.13 g) and cesium carbonate (2.71 g), and the mixture 
was heated and stirred at 70 °C for 23 hours. The reaction mixture was 



a solid. 
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cooled to room temperature, and water (50 ml,} was added, and the 
resultant crystals were the-a filtered off to give 1.56 g of She titled 
compound (yield: .88%}. 

[0050] Preparation Example 3. ErsEMitka of Ml^fetor^: 

?--M«thoxy-4-ehloroquiBo!me-6-carboxasiide (5.00 kg, 21-13 moFh 
dimethyl sulfoxide (55.05 kg), l-(2-ehIoro-4~hydro?eypfesrryI}-3- 
cyclopropylurea (5.75 kg, 25.35 mol) and potassium t-huioxide (2.85 kg, 

10 25.35 mo!) were introduced in. this order its to a reaction vessel tmdsr a 

Mitogen atmosphere. The -mixture was stirred for 30mm at 20 °C, and the 
temperature was raised to 65 °C over 2.5 hours. The mixture was stirred 
at the same temperature for 19 hours, 33% (v/v) acetone-water (5.0 L) 
and water (10.0 I.) were added drofwlse over 3.5 hours. After the 

1 5 addition was completed, the mixture was stirred at 60 *C for 2 homes. 33% 

(y/v) acetone- water (20.0 L) aad water (40.0 L) were added dropwke at 
55 *C or more over 1 hour. After stirring at 40 *C for 16 hows, 
precipitated crystals were faltered off rising a uittogea pressure - filter, and 
was washed with 3:3% (v/v) acetone-water (33.3 L), water (66.? L} 5 arm 

20 acetone (50.0 L) m that order. The obtained crystals were dried at 60 °C 

for 22. hours using a conical vacuum dryer to give 7.78 kg of the titled 
compound (yield: 96.3%). 

[0051] 'H-NMB. chemicaL shift values for 4-(3~ch!oro-4- 
(cyclopmpyla^ 

25 quiHolinecarboxauiides obtained m Preparation Examples 1 to 3 

corresponded to those for 4-(3~chloro-4~ 

(cyciopropylaminocarbonyl)arninoph^ 
quiuoimeearboxamide disclosed in WO 02/32872. 

[0052] Example 1, A crystalli se, form Qf-'fog foy&ocM a^fe ftf 4-f3-fthMfr~ 
30 ^yelgpr^^ 

A suspension of 4--(3-ehloro-4~ 

(eyeIopropy!iaminecarboayI)aipi 
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qmnollnecarboxamide ($54 mg 3 2.0 mrnol) m ethane! (17 mL) was stirred,: 
m d 21SI hydrochloric acid (1,1 ml, 2,2 mmo i) w as added drnpwise to the 
reaction mixture while refluxing using an oil bath with as external 
temperature of 1 00 °C. Alter confirming that the suspension fe&d changed 
5 mto a sol ution, the b eating o f the oil hath was stopped, and the mixture was 

cooled slowly to room temperatiare while immersed in the oil bath, followed 
by stirring overnight. Blhanol (8.6 mL) was added to the reaction mixture, 
and resultant crystals were filtered off, washed with ethanol (4.3 mL x 2), 
dried under aeration on filter paper (1.5 hours), aiid then dried (23 hows) 

1 0 with hot air at 70 "'G to give the titled crystals 086.1 tag, 8:5%). 

T H-NMR. Spectrum (DMSO-d*) Sfppm): 0.30-0.50 (2M, m) 5 0.60- 
0.70 (2H, ml 2.56 (1H S ml 4.06 (3H S .»), 6.86 d» J~6AMz% 7.29-7.35 
(2H S ml 7.60 (IB. d, l==2.8Bx) s 7.64 (1H, s) s 7.88 (IH ? s), 7.95 OH, $% 
8.07 (IB, s) s 8.34 (IB, MHUHz), 8.70 (|H S s), 8,9! (11L d 5 J-6.4Hz). 

15 [0053] tan^ 

i-re^eio^^ 

A saspensios of 4^3~cMoxo-4^ 

(cyclopropy!aminocatbonyl)arnmophe^^^ 

20 quiaolinecarhoxamide (500 mg, 1.17 mmol) in ethanol (10 mL) was stirred, 

and an aqueous solution of IN hydfobromic acid (1.3 mL, 1.3 mnioi) was 
then added dropwise to the reaetion mixture while refluxing using an oil 
bath with an external temperature of 100 a C. After water (2.0 mL) was 
gradually added to the mixture to form a solution, the heating of the oil 

25 bath was stopped, and the mixture was cooled slowly to- room temperature 

while immersed in the oil hath, followed by stirring overnight. 
Precipitated crystals were filtered off, washed with ethanol (2,5 mL x 2) s 
dried under aeration on filter paper (15 min), and then dried (22 hours) with 
hot air at 100 *C to give the titled crystals (483.7 mg, 81%), 

30 %~mm Spectrum (DMSG-d$) e{ppm): 0.40-0.50 (2H, -m% 0.60- 

0.70 (2H 5 ml 2.58 (IB, m), 4.09 (3H, s), S.S9 (I H, d, J-6.4Hz}» 7.26 (III, d, 
]';*2m%% 733 (IB, dd, J-2.B, ?.2H*) S 7.59 <1H, s) s 7.62 (IM, d, J^ZMlzl 
7,90 (IB, s), 7.96 (IH, s), 8,06 (HI, s), 8.36 (IH, d, J=9.2Hz), 8.72 (IB, s). 
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S.93 (IB, d, i-6.4Hz). 

[0054] Exam ple 3...A.. srYStelte ;fe ns-gf Hbfr iH^K^MfW e of M%s t 

5 Dimethyl sulfoxide (1,5 mL) and p-toluene sulfonic acid 

monohydraie (SO mg, 0.422 mraof) were added to 4H3mhloro~4~ 
(ey eippropy 1 aminoesxboayI)amiQophenoxy)-7-SB ethoxy-6~ 
quirmliaeoarhoxarrade (ISO tag, 0,351 mmol) at room temperature. 
Although a soiutlorr was temporarily formed, crystals precipitated 

10 immediately. Therefore, dimethyl sulfoxide (2.2S mL) was added to foe 

reaction mixture at 80 HI to dissolve the crystals. The mixture was cooled 
slowly to room temperature, and stirred for 14 hours. Precipitated crystals 
were filtered off ami dried at 60 °'C to give the titled crystals (17? rug). 

HHKME. Spectrum (400 MHz, DMSO-d 6 ) §(pp^)- 0,39 (2H, m% 

IS 0,63 (2H, m) t 2,24 (3H» s), 2.54 (1.H, m% 4.04 (3H, i% 6M (1H, d, 1-6.4 

Hz), 7M (11% *)> 2.07 CIH, s), 7-21 (1H, d, J-2,8 Hz), 7.3! (1H, dd, l=2J, 
9.3 Hz), 7.41 (1H 4 $), 7,43 (IE, s), : 7.59 (1H, d, J»&8 Hz), 7.86 (1H, a), 
7.72 (1H, s), 1.02 (1H s), 8.32 <1H, cL J--0.6 Hz), 8.68 (Hi, ?>, 01 (Hi d, 
j-6.4Hz) 

20 [0055] foami pie 4. A. enreMtixie form 4f t fee j g alfa$ fe, Of 4~&^ n QMk*t 

Dimethyl sulfoxide (1.5 ml) gad sfoifois acid (23 |xL, 0.422 mrsol) 
were added to 4~C ; 3»chlor0~4~Cey^ 

25 ^ethoxyfo-^umolfoecafooxamide (ISO mg, 0.351 mmol) at room 

temperature. Although a solution was temporarily formed, crystals 
precipitated immediately. Therefore, dimethyl sulfoxide (2.25 ml/) was 
added to the reaction mixture at 80 V C to dissolve the crystals. The 
mixture was cooled slowly to room temperature, and stirred for 1.6 hours. 

30 Precipitated crystals were filtered off arid dried at 60 *€ to give the titled 

crystals (174. rag). 

::S 'H^MR Spectrum (400 MHz, DMSO-d fi ) e-(ppm): 0.39 (2H 5 m), 
0.63 (2H, tti),. 2.46 (2H, d, 1=1.2 Hx), 2.52 (11L m), 4.04 (31L n% 6,88 (HI, 
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d, J-S.BHz), 7.21 (1H, ?)» 7.31 (1H, d, JM8.2Bz), .7.56 (1H, s), 7.59 (1H S s), 
7.86 (10, s), 7,93 (10, s), 8.02 (1H» s), 8.33 (1H, d, J=8.2Hx) 5 8.68 (.10, s), 
8.91 <1H, d s !-S,8Hz) 
[0056] Bemgle..^ 
eMojS;:^^^ 

(Frepatstiail method I ) 

In a mixed solution of methanol (14 mL) m£ metlmnesuifonie acid 
(143 jiLj 1 ,97 iambi.) was dissolved 4-(3-eMoro~4- 
(eyeiopropylaminoe^ 

qiiiaoMssea:?boxatsHde (700 mg s 1.64 mmol) at 70 °G. After confirming 
the dissolution of 4-(3~cMoro-4- 

(cy cj a propyl saB£iiocarbonyl)am!noph saoxy)-7--metlioxy~&<- 
qidnalmecarboxasnide, the reaction mixture was cooled to room 
temperature over 3.5 hours, further- stirred at room temperature for 18.5 
hours, m.d crystals were filtered oft. The resultant crystals were dried at 
60 *C to give the titled crystals (647 rag). 
(Preparation method 2) 

In a mixed solution of acetic acid (6 mL) and methaxiemlfome acid 
(200 uL ; 3,08 mfio!) was dissolved 4-(3-o!iioro~4- 
(cyc!opropylaminoearhouys)amiBopheaoxy)-7--methoxy~6~ 
qmnolmeeaxboxamide (600 mg> 1.41 mmoi) at 50 B C. After confirming 
the dissolution of 4-(3~eh!oro-4- 

(eycIopropylamiBocarbonyOam 

quiuoliiieoarboxamide, sthanol (7.2 art) and seed crystals of & crystallise 
form of the nmthanesuifenaie of 4-(3-eliloro-4" 
(cyckwopylamisQcaxbo^ 

qumorinsearboxamide (Form A) (12 mg) were added in this order to the 
reaction mixture, ami ethanol (4.8 mL) was farther added dropwise ever 2 
hours. After fb© addition was completed, the reaction mixture was stirred 
at 4CPC lor 1 hour then at room temperature for 9 hours, and crystals were 
filtered off The resultant crystals were dried at 60 °C to give the titled 
crystals (545 mg). 
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[0057] Bxamgle 6 V A crystalline form ,M the niM^SMM|oBat^- 

A etysiallme form of the acetic acid solvate of the 
(oydopropyl^ 

qumolmeearboxamlde (Form I) (250 mg) obtained in Example 10 was dried 
Tinder aeration, at 30 °C for 3 horns and at 40 °G for 16 hours to give, the 
titled crystal (240 mg). 
[0058] Bxim^^ 

(Praparaii em method 1 ) 

n-Buty! acetate (12 mh) was added to a crystalline form of the 
dimethyl sulfoxide solvate of the metiiaBesul&nate of 4-(3.^hloro-4- 
(eyelopropyl^ 

qumoimeearhoxamiae (600 mg, 1,1$ mnxoi) obtained in BxaiijpJs 8 
(Preparation: met&od 1), and the reaction mixture was stirred at 115 *C fox 
10 hotsrs and further stirred at room temperature for IS hours Resultant, 
crystals were t&eri filtered off and dried at 60 a C to give the titled crystals 
{503 mg}. 

(Preparation method 2) 

Btfmapl (6,4 mJS) wai added to a crystalline form of the acetic acid 
solvate of the methanesiilfonate of 4r(3-ehior0-4> 
Coyclopropylarmnsqa^ 

quiaoimeearboxamide (Form I) (1.28 g) ■ obtained in Example .10 to dissolve 
at 40 °4 theB the reaction .mixture was stirred at the same temperamre 
for 36 hours. Precipitated crystals were filtered off and dried at SO °C to 
give the titled crystals (0.8? g); 
(preparation method 3) 

To a mixed solution of acetic acid (14 mL) and methanesuilonio 
acid (03? ml> 5.62 nimo!) 4-(3-chIoro^4^ 

(cyeiopropylamm 
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qalaGiinscarboxamide (2.00 g, 4.69 mmol) was added to dissolve at 40 °C. 
After confirmiag the dissolpiioa, 2~propan©I (9 ml) and seed crystals of a 
crystalline form of the meihanesulibBate of 4~(3-eMoro-4- 
(cyefopropykmiHOca^ 

qumolineearboxamlde (Form C) (100 rag) were added in this order to the 
reaction: mixrure. and the reaction mixture was stirred for 20 mitx. 
Uopmpfl acetate (10 tsL) was then further added dropwise over 30 mm. 
After the addition of the isopropy! acetate was completed, the reaction 
mixture was stirred for 1,5 hoars, and further stirred at 15 *C for 14 hours. 
Precipitated, crystals were filtered off and dried si 60 "C to give the titled 
crystals (2.22 g). 
(Preparation method 4) 

To a suspension of 4-(3-chioro--4~ 

(Gyctopropylammo carhop 

qmnolmeeaxbcxamide (1.28 g> 3 mmol) is acetic acid (12. f ml) was added 
methanesnifonic acid (0.408 mi, 6.3 mmol), and the mixture was stirred at 
room temperature to dissolve. The reaction mixture was heated with a 
bath at a ..temperature: of 30 °G, and 2~propanol (7.7 mi) was added. Seed 
crystals of a crystalline form of the methanesnlfonate of 4-(3--eh!oro~4- 
20 (cyciopropylamiueearhonyi)am.inophenoxy)-7-methoxy"g~ 

quluoiineearhoxamide (Form C) was added, and 2-propanoi was further 
added 14 times hy every amount of 1 .28 ml over 44 min. The warm, bath 
was removed, the reaction mixture was stirred for 10 mm at room 
temperature, them for 5 mm is a water hath, aud for 25 mm m a water bath 
with, a small amount of Ice (internal temperature: 17.6 °C). Resultant 
crystals were filtered off and washed with 2~propanoi (10 mi). The 
filtered crystals were stirred la ethane! (6.4 nil) at room temperature for 1 
hour. Resultant crystals were filtered off, washed with eihano! (4 ml) and 
dried at 60 *C to give the titled crystals (1068 mg). 
[00591 ExmpEie^ 

meihanesuiionate.. M _ l::(3--ch!oro.yb 

Coyelopr^ 
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(Preparation method I) 

Biteethyl sulfoxide (7 ml,) was added at room, temperature to 4-(3- 
eh!aro-4-<Cv-G.lopropykiBiBoearbo»yl}a 

qumoimeearboxamide (700 Mg, 1.640 wmat) and the mixture was dissolved 
at 80 ft C. Mefoanesalsbnio add (143 uL> 1.97 mmol)> ethyl acetate (1.4 
mL), and seed crystals of a crystalline form of the meltmaesuifonats of 4- 

qmrmjlnecarboxaffiide (Form A) were added In this order to t&e reaction, 
mixture at 60 a C :f and ethyl acetate (5.6 mL) was farther added drop wise 
over 45 Mm. 1 5 min after eomp.l^tioa of the. addition of the ethyl acetate, 
the reaction mixture was cooled to room temperature over 1 hour, aad 
stirred at the same temperature for 18 hours. Precipitated crystals wore 
filtered off cBd dried at 60 *C to give die titled crystals (746 mg). 
(Preparation method 2) 

Dimethyl sulfoxide (6.8 mL) was added at room temperature to 4- 

(3^Moro-4*(cyelopro^^ 

qumolinecarboxamide (854 mg, 2 mmol) aad the mixture was dissolved at 
6© *C. Methanesulfouie acid (389 uL, 6 mmoi) ami seed crystals of a 
crvstallhae form of the methaaesolfonatc of 4-(3-cMoro~4- 
{cyciopropylamrnocarbonyl}anhnophenoxy)--7--methoxy.6 
qumolmeoarboxamlde (Form A) were added in fids order to the reaction 
mixture at the same temperature, and 2-propa>xoI (6.8 ml) was then added 
drop wise over 36 mm « After completion of the addition of the 2~propauoi ? 
the reaction mixture was cooled to 15 °C over 2 hours, aod then stirred at 
the same temperature for 30 mm. Precipitated crystals were filtered off 
and dried at 60 *C to give the titled crystals (1095 mg), 
(Preparation method 3) 

Dimethyl sulfoxide (6.8 m.L) was added at room temperature to A- 
C3-chlor0~4teoyciopropy!ami.ua^ 

qumoiiBccarhoxamide (854 mg, 2 mmol) and the mixture was dissolved at 
62 a C. Msihanesui&nic acid (454 pL, 7 mmol) and seed crystals of a 
crystalline form of the methanesuJfoeate of 4--{3"Chloro-4~ 
(cycIopropyl.aminocarboO:yi)aminopheooxy)'-7-methoxy-6-- 



FP04-O33MR4 



20 



25 



.3 >:i 



qalnoiinaearbaxamide (Form A) were added m this order to the reaction 
mixtme at the same teffiperatare, and 2-pmpmoi (13.6 .ml) was then added 
dropwlse over 1 bom After the completion of the addition of the 2~ 
propaael, the reaction mixture was cooled to 15 °G over 2 hoars, and then 
stirred at ike same temperature for 30 min. Precipitated crystals were 
filtered off and dried at 60 *C to obtain the titled crystal (1082 mg). 
[0066] Example 9 , A crystal line form Qf_the,,,,,Jiydrate jgL-J&fc, 

{ev^oer^ 

In a mixed solution of acetic acid (1.5 ml) and metbaaesoiibnic 
add (31 pX» 0.422 same!) was dissolved 4-(3-ehIoro-4« 
(oyelopropylammoearbonyl)a^^^ 

quinoiinacarboxamide (150 mg, 0.351 xnM). at SO 6 C, After confirming 
the dissolution, ethyl acetate (0.6 ml) asd a crystalline form of the 
methanesulfhnate of 4-(3 -01310-0-4- 

(cyclopropylaminoearbonyl}aaitnophenoxy}-7-methoxy-6-- 
quiDOimecarhoxamide (Form A) obtained: la Example S (Preparation 
method I) were added Is this order to the reaction mixture, &od ethyl 
acetate (L8 ml) was farther added dropwise over 2 hows. Alter the 
addition of ethyl acetate was completed, the reaction mixture was stirred at 
50 °C for 30 min, and then stirred at room temperature for 7.5 hours. 
Precipitated crystals were filtered off and dried at 60 °C to give the titled 
crystals (176 mg). 
[0061] E^j^ 

nMthan^nllgnate. __. sL - .~Jb£2dBM££9dr 

feelo^rosryla^ 
quigoliiiecaifeoxiaa^..^fii^JD. 

la a mixed solution of acetic acid (14 mL) and methaaesnlfonio 
acid (0.36 ml, 5.62 anmol) was dissolved 4~(3-ohkuo-4- 
(eyeloj^^ 

qumolmeearfeoxamide (2.00 g } 4.69 mnvol) at 40 °C. After confirming the 
dissolution, 1-propanol (4 nil) and seed crystals of a crystalline form of the 
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methasesulfesate of 4-(3-chloro-4- 

(eyelopropy!amim>eatfe^ 

quinolmecarboxamids (Form C) (100 sag) were added in this order to tfee 
reaction mixture, and Lpropanol (14 mL) and Isopropyl acetate (10 &iL) 
5 were further added dropwisa over I hour. After the addition was 

completed, the reaction mixture was stirred at 40 *C for 1 kerur., and then, 
stirred at 25 °C for a further 4.0 mux. Precipitated crystals were filtered off 
to give the titled crystals (2.61 g), 

[00621 The 'H-NME. chemical shift values for the inethanesuifonats are as 
10 fellows: 

■H-NMR Spectrum .(DMSOvd^ Stppm): 0.44 (2B S m), 0.67 (2H 5 m% 2.36 
(3H S a 2.59 0H, m)i 4,09 (3H, s), 6.95 (IH, d, J-7 Hz), 7.25 fill, 4 >2 
Hz), 7.36 (1H S dd, J-3/9 Hi& 7.63 (IK, d, 7-3 Ife), 7.65 (IK, s) f 7.88 (ML 
brs>, 7.95 (1.H, brs), 8.06 (IH, s), 8.37 <1M 5 d s J*9 Hz), H.73 (1H S .s), 8,97 
IS (1.H, 4 1-? Hz) 

ciiijo^ 

(Preparation method 1) 
20 Dimethyl Sulfoxide (1.5 ml) aud etha&esulfomc acid (34 uL ; 0.422 

mmoi) were added to 4-(3-ehioro-4- 

(eycioprGpylammoearbouyOamln^ 

quisoimecarhoxanude (ISO rug, 0.351 mmo!) and the mixture was dissolved 
at room temperature. Ethyl acetate (1.5 mL) was added dropwise to the 

25 reaction mixture at 60 °C over 1.5 hows. 30 rein after the addition of 

ethv! acetate was completed, the reaction mixture was cooled to room 
temperature over 1.5 horns, and theu stirred at room, temperature for a 
further 7 hours. Precipitated crystals were filtered off and dried at 60 °C 
to give the titled crystals (176 mg). 

30 (Preparation method 2) 

Ethanm (40 mL) and ethaaesuifooic acid (459 aL, 5.622 mmol) 
were added to 4--(3"ehloro-4-(cyelopropyIamiTmc8Aonyl)aminophenox.y)-7~ 
methosy"6-qi5ise!ioecarhoxamid.e (150 mg, 0,351 mmol) at room 
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'temperature m& '&£ mixture was dissolved at 65 °C. The reaction Mxtuxs 
was cooled with a hath: at a tessperatare of 22 °C, and seed crystals of a 
crystallise .form of the ethanesulfonate of 4~(3~cMoro~4- 
(eyclopropyiamlnoearbony^ 

qsmolisecarboxamiiie (Form a) was added. The mixture was stirred for 
further ? hours. Precipitated crystals were filtered off and dried at 70 °C 
to give the titled crystals (1.55g). 
[0Q64| Example 12; A cmttifoiB...ft^ 

(Preparation method 1) 

Bihanol (3 mL) and water (0.5 mL) were added to a crystal lias form 
of the efeanesulfonate of 4~(3-ch.lero-4~ 

(eyelopmpylammoearbouy^ 

quinoiiaeearboxamlde (Form a) (198 mg) obtained in Example II, and the 
reaction mixture- was stirred at room temperature for 3 hours. Crystals 
were filtered off and dried at 60 °C to give the titled crystals (89 tag). 
(Preparation method 2) 

Acetic acid (0.75 mL) and etkanesnlfonle acid (34 ji£, 0.422 mmol) 
were added at room temperature to 4~C3-ch!oro~4- 
{cyeiopropylaminocarbony!)am^^ 

qafooiinecarboxamide (150 rag, 0.351 msnol), and the mixture was then 
dissolved at 60 5 C. 'Ib the reaction mixture were added water (0.225 mL), 
2-propanol (2 mL), a crystalline- form. of the ^etfeaaesulfesate of 4-(3~oh!Dro~ 
d^eycioprouylammoearbo^ 

qamollnecarboxamide (Form p) obtained In (Preparation method 1) of 
Example 12, and 2-propasol p. 5 mL) ia this order, and the- mixture was 
then cooled to 0 *C over 2.5 hours, and stirred for 30 mm. Precipitated 
crystals were filtered off and dried at 60 °C to give the titled crystals (139 

the etfe«agsttl.femk& fil MSrsMfimdlr. 

£cYcloj|tpjM^ 



43 



FP04-O339-O0 



Dimethyl spifoxide (4 xaL) was added at room tem$seratnre to 4-(3- 
cbloro-4~CcycIopropylamiiiff 

qamollnscarboxamlds (400 mg, 0.937 mmol), and tie mixture was tkm 
dissolved at 60 D C. To the reaction mixture were added etbanesnlfosie 
acid (92 [iL, 1.124 moot), etfeyl acetate (2.4 mL) and a crystalline form of 
the .ethasesalfoBafe of 4-(3~ehloro-4~ 

(ey c 1 opropyl aaBiioearboKyl)amiaopbeiioxy}-7-methox3 f -6~ 
qainollneeaxboxamlde (Form ii) obtained in (Preparation method 1} of 
Example 12 in this order, and the mixture was men stirred at 60 e C for 20 
mia. After a farther addition of ethyl acetate (1.6 mL% the reaction, 
mixture was once heated to 80 °G> and then cooled to 0 11 C over 1.5 hours. 
Precipitated crystals were filtered off and dried at 60 °€ to give the titled 
crystals (523 mg). 

[0066I The t: H-KMR chemical shift values for the ethane sulfonate are as 
follows: 

'H-MME. Spectrum (0MSO-d s ) $(ppm): 0.43 (2HL m) s 0.56 (2H» ra), LOS 
(3H, % JMA Uz}> 2.38 (2H, q, J=7A Hz), 2.58 <1H, m), 4.08 <3H, s) s 6.88 
(111, s)> 7.24 (IB; s), 7.34 (1% d s «.G Hz), 7.60 (1H 7.61 (1H S s), 
7.88 (IB, s} ; 7.94 (IlLs), 8.05 (!1L s), 8.3S (IB, 4 >9.G Hz), 8.72 (OL &), 
8.92 (1H, s) 

[0067] Test Exam ple ,1. Ttest for gtfttwaitffc aami »l^iy^jl- 
[Method] . 

The dissolntioB rates of the following crystals were measured under 
the conditions described below by the rotating disk method (see, J. H. 
Woods at ah, J, fhmm. Soc 5 54, 1.068 (1955)): a crystalline form of the 
free carboxaoride (obtained in Preparation Example I), a crystalline form of 
the hydrochloride of the carboxarnide (obtained in Example l ) s a crystalline 
form of the hydrobromide of the carbsxannda (obtained in Example 2), a 
crystalline form of the methsaesidfonate (hereunder, referred to as 
"mesylate") of the carboxarnide (Form A) (obtained m. Example 5), a 
Crystalline form of the mesylate of the carboxarnide (Form C) (obtained in 
Example ?) and a crystalline form of the ethanesuifonate (hereunder, 



FP04-0339-00 



10 



referred to as "esyiate") (Fosrn 0) (obtained In Example 12). The 
dissolution rates were calculated based .on a range in which Hsearity was 
maintained m the relation between concentration and time at the initial 
stage of dissolution. 
(Rotating disk method conditions) 

Solvent: "2nd Quid" (pH 6.8, 5:00 mL) as described in Japanese 
Phmnscdpoeia 1 4th Edition, General Tests (disintegration test) 
Temperature: 3? ~C 
Disk rotation speed: 50 rpra 

Area of powder contacting with solvent on disk: I cm* 
Sampling amount: approx. I mL 
(HPLC conditions) 

Coiuxna: Cadensa CD-IS (Imiakt Corporation; inner diameter 4.6 .mm* 

cohmm length 100 mm, particle size 3 pM) 

Column temperature: 40 °C 

Flow rate: 1 ,0 nrL/ntin 

Mobile phase: 

Solution A; H 2 Q:CHsCN:HCi04 -990:10; 1 (y/v/v) 
Solution B: CHjCB :Ha© : HC I O4 - 900:100:1 (y/v/v) 
Concentration ox solution 8: 20% 

Injection amount: 100 uL 

petestiou: oitravlolei absorbance photometer (wavelength.: 252 am) 

Tsraperatnre pi ante sampler: 25 °G 

[Results} 

Table I shows the dissolution rates. 





ds s solution, rate 
(ug/min/oaa) 




i free form 


0.8 




| hydrochloride 


4.7 




| hydrobromide 


8.7 




i mesylate (Form A) 


11.8 




mesylate (Form G) 


15.5 




esylate (Form 


18.5 
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[0069] For each, crystal of the salts, the dissolution rate increased 
significantly- m comparison to a crystalline form of the- free form of the 
carboxamlde. The mere-ase. of dissolution rate was particularly remarkable 
tor a erystallme form of the mesylate and a crystallihe form of the esylate. 
5 [00701 list 

[Method] 

A crystalline form of the free form of the carbommide Cobtaiiied in. 
Preparation Example l), a crystalline form, of the hydrooromlde of the 
earboxaniide ^obtsmed in Example. 2) and a crystalline form of the mesylate 

10 of the oarboxamide (Form A) (obtained In Example S) were grounded in a 

mortar, encapsulated m a gelatin capsule, and then administered orally to 
beagle dogs (n ~ 3), After administration, 3.0 ml of water was fenher 
administered; araliy- The dose was set such that it was equivalent to 3 
mg/kg as a See farm, and the beagle dogs were fasted from the day before 

! 5 administration, and fed. again S hours after the administr&tiom 

To calculate bioavailability (BA) S a test was conducted using a 
single intravenous aamimstratiom More speelBeally, a crystalline form of 
the free from of the eaxboxaniide was dissolved in a soiotlon containing 
10% dimethyl sulfoxide, 50% poly ethylene glycol 400 and 40 % QAM 

20 aqueous solution of hydroohlorie acid and administered intravenously 

tkrough cephalic vein of the foreleg. 

The plasma eventration of the earboxanude was measured by 
IIPLC-UY method after sampling Mood Irom eeplmik vein of the foreleg. 
Based on the cmieenttatlon, pharmaeokinetio parameters were calculated 

25 for each, Individual by the moment method. Further,, feas^d on the 

calculated parameters, the mean v&ine and standard error thereof were 
Galea! ate d, 
[Resoltsl 

Table 2 shows the pharmaeoklaetie parameters, and Fig, 1 shows 
3 D the reiatioB between time and plasma eoneentratiom 
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[0071] [Table 2] 









free ftorfift 






time to reacrh -jks 












p ia&xa & c £ & c t- ^ tr a tion 












Maximum 






533 ± 9.9 


■«{M ± 31.4 


397.1 ■£ .'100 J 


cSRceatratioa. 












plasma cc^ssin&b 






24.0-9.0 


•00.3 ± BL7 


n;i ±2.5 





















0.6 ±0jQ 


4 .B ±0.2 


3.0 £ 8A 


EA 




J2S _ 


9.1 ±VA 




46,2 ± 5.9 



[0072] The maximum: plasma cosiceatr&iioB asd BA increased ingBiticanlly 
for each crystalline form of the salts in comparison to a erystallms form, of 
the free form. 



[0073] :T$&t Exam ple E^algalidg- of hvgr0sgopicity and solid st&fcili jfe 
[Method] 

The hygroseopielty and solid stability of a crystalline form of the 
mesylate of the earboxamtdC (Form A) (obtained in Example 5), a 
crystalline form of the mesylate of the carbok.araide (Form G) (obtained In 
Example 7), a crystalline form of the acetic acid solvate of the mesylate of 
the oarboxamlde (Form I) (obtained in Example 10) and a crystalline form 
of the esy late of the carhoxamids (Form $} (obtained in Example 12) were 
measured under the following conditions, 

1 . Storage conditions for the hygroscopieify test (period: 1 week) 

a-i, 25 a G f relative kmnidity 75% 
b-L 25 °C 5 relative humidity 93% 

2. Storage conditions for the solid stability test (period: 2 weeks) 

a-2. -20 (well closed) 

b~2. 25 %'h light irradiation (1000 Ix; shading with aluminum, foil, 
well closed) 

e-2. 25 °C t light irradi ation (1000 ix; well closed) 
d-2. 40 ft C, relative humidity 75% 

e-2; 60 °C (well closed except the following case: slightly open in 
the case of a crystalline form of the acetic acid solvate of the mesylate 
(Form I)) 
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3 . Method for mmsurmg the Impurity amount by HFLC 

.After storage, the sample solution was prepared fey adding a Mixed 
solvent of water and metaa.no! (3:1) to each crystal at CO mg&L as final 
OOHce Mr ation .* 

Tests were conducted by the HPLC method for tliese sample 
solutions unster the measurement conditions described below, and the eluted 
peak areas were measured to determine the total impurity amount by the 
relative ar^m^od'tinipu3i'fl : ei$ of G%05?4 or more were collated), 
(Formula for calculating total Impurity amount) 

.Individual impurity amount {%) :r:r (the- peak area for the individual, 
impurity) x 100/ {(the peak area for earboxamiik) 4 (sum of .the peak areas 
for impurities) } 

Total impurity amount (%) - sum of individual imparity amounts 
(HPLC measarement conditions) 

Column: Migliiysil RIM 8 GF (Kanto Kagafcu; inner diameter 4,6 mm* 

oolumB length ISO mm, particle size 3 pro) 

Column temperature: constant temperamre in vicmity of 40 *C 

Flow rate; L0 mL/nira 

Mobile phase: 

Somtioii A: H 2 0:CH3GN:HC10 4 - 990:10:1 (v/v/v) 
Solution B: GHsCNil feG^HCIQ^ 900:100:1 (vvV/v) 

(gradient ..conditions 



[Ms 3] 



lime (mm) 


c oncen t r ati i m of 


Solution B (%} 


0 


5 


| .} 


20 


IS 


20 


30 


loo ! 


30.01 


5 


35 


5 


[0075] 



Injection amount: 10 aL 

Detection: ultraviolet absoroaixee photometer (wavsiongtli: 252 om) 
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Temperature of auto sampler: constant temperature in vicinity of 10 °C 

4 , Po wdsr X-ray di gr action 

Analysis was carried out according to C, 5£-Ray Powder DxSxaetiou 
Method- described m Japa&ese Pharmacopoeia lAtk Edition, Genera! Tests 
5 (B-61.4 to 619) under tfee fbllowmg measurement .conditions. 

Apparatus: RIMI-2000 (maniifactored by Rigafcu De&ki KK) 
X-ray : CuKa ray 

MoDOcfarometer; curved crystal momoohrometer 

Goniometer; vertical goniometer 
10 Counter: scdntlii&ticm counter 

Applied voltage: 40 kV 

Charging, earr&ui: 200 mA 

Sean speed: S°/mm 

Sean axis: 26/8 
1,5 Scan range: 28 - 5° to 40° 

Divergent silt: 0.5* 

Soattermg slit: 0,5° 

Receiving slit: 03 mm 

5. Measurement of water content 

20 Measnrem.e?vt was carried out according to the Water Determination 

as described In Japanese Pharmacopoeia Hth Edition, General. Tests (B-318 
to 331) using 6 to 10 mg of each crystal* 

The result* of hygroseomeity evaluation arc shown in Tmfek 4 Co 

25 T&Ms 7, 

[0076] [Table 4] 

Evaluation of hygroscopicity of a crystalline: 

form of th^ mesylate- (Fo rm € ) __ _ m _, 

condition _Z5l?£.^S^ll!^L^ crystal form 



initial 


0.7 


C 


a- 1 


0.6 


C 


b-I: 


0.7 


C 
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[0077] [Table 5] 

Evaluattoa of hygroscopicity of a crystalline 
ibjTO 0f & s m esylate {Fgriit C) 



condition 



wat e r o oateat {%) 



_erystal forxn 



initial 

a-1 

b-l 



0,7 
0,6 
0.7 



C 
C 

c 



[0078] [Table Sj 

Evaluation of hygfoscopleity of a crystalline form 



condition water contest .(%) 


crystal form 


initial 2.9 


1 


a-1 0.6 


C 


b-l 0-8 


c 



[00791 [Table?] 

Evaluation ^ (Form 8) 



.condition^ 



wate r contest (%).. 



crystal form 



rmtM 

a-1 

b-l 



1.7 

1,7 

11 



P 



[0080] Water content did not change remarkably for a crystalline form of 
the mesylate (Form A), a crystalline form of the mesylate (Form €) and a 
crystalline form of the esyiate (Form p) r and hygrosconicity was not 
observed. Neither remarkable change in appearance nor crystal transition 
was observed, 

In contrast, with regard to a crystalline form of the acetic acid 
solvate of the mesylate (Form I), a decrease in water content was observed 
as well as transition to a crystalline form of the mesylate (Form C). 

The results of evaluation of solid stability are shown in Table 8 to 
Table ! L 



FF 04-03 39-00 



[0081] [Tab!e 8] 

Evaluation of solid stability of a crystallise form 

of i be mesylate (Form A) „ . - 

conditJorP total iaafmrity. (%) water contest erystat form 



initial 


4.02 




0.3 


A | 


a-2 


3.90 




0.0 


A. | 


b-2 


3.95 




0.0 


A. 1 


c-2 


4.23 




OJ 


A. 1 


a~2 


3.90 




0.2 


A | 


e-2 


3.97 




0.2 


A 1 


[0082] [Table 9} 








Evaluation of solid stability of a 


crystalline form 




of the mesylate (Form C) 








: eotuiition 


total impnrity 


•o 


water content 


crvstal form I 








(%) 


.. * i 


initial 


2.11. 




0.7 


C | 


a-2 


2.10 




0.7 


G | 


b-2 


2,09 




0.8 


C 1 


c-2 


2.23 




0.7 


c 1 


d~2 


2,06 




0.6 


c ! 


e-2 


.ALL. 




0-5 


c 1 


[0083] liable 


10] 








Evaluation of solid stability of. a 


crystalline form 




of the acetic acid solvate of the Mesylate- (Form I) 




condition 


total impurity (%) 


water content 


crystal form 








__M 




;■ initial 


0.62 




2.9 




;■ a-2 


0.67 




3.1 


i 


b-2 


0.66 




3.1 


i ■ : 


0-2 


0.87 




2.9 


i 


d-2 


0.61 




0.9 


c 


1 e-2 


0-84 




0.3 


B 
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[00841 [Table 11] 

Evaluation of solid stability of a crystailiae form 

of iheesylate (Fonn g) . „ 

condition- lot aiimtmtitv (%) water content crystal forts 

1 m 



initial 


0,55 


L7 


P 


a-2 


0,48 


2.0 


P 


b-2 


0,46 


2.5 


B 


c-2 


0,49 


2.1 


P 


d-2 


0.48 


2.0 


P 


e-2 


0,51 


2.2 


...... A 



[0085] For s crystalline form, of the mesylate (Form A), a crysMliae form 
of the mesylate (Form C) and a crystalline form, of the esylate (Form p} 5 
neither remarkable changes in water content and appearance nor crystal, 
transition was observed, 

in contrast, with regard to a crystalline form of the mesylate (Form: 
f| s neither crystal transition nor remarkable changes in total impurity 
amount, water content and appearance ivere observed when stored in a well 
closed container. However, for a sample stored under conditions of 40 °€ 
and relative humidity of 75%, a decrease in water content was observed 
along with transition to a crystalline form; of the mesylate (Pnrm C). 
Further, for a sample stored at SO *G m a slightly opened container, a 
decrease in water contest was observed along with transition to a 
crystalline form of the mesylate (Form B). 
[00861 TesLlMm^ 

foe aigsvMe" (Setm m.im$te s&.Jv& ^^.JjaJL^teBLM 

|mmJdl|l.C2lion 

[Method] 

Powder X-ray diffraction was measured under the measurement 
conditions similar to those in 4. (powder X-ray diffraction) of Test Example 
3 . Humidification was carried out using a humidity control unit HUM- LA 
(manufactured by Rlgafcu Donfci EK), to sequentially adjust relative 
humidity to; M, 5:0:54, 60%, 70%, 75%, 80% and 85% at room 

temperature. 
[Results] 
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A crystalline form of the mesylate (Form B) remained Its state and 
aid .apt exhibit a crystal transition at a relative humidity from 3% to 70%, 
However it changed to a mixture of crystalline forms of the mesylate (Form 
B) and (Form C) at a relative humidity of 7.5% sad 80%, a transition to a 
5 erystatfme form of the mesylate {Form C) was observed. At a relative 

humidity of 85%, there was a complete transition to a crystalline form of 
ibe mesylate (Fern} C). 

[00-87] Test £x*aa|»fe 5. T(Bm pera.tgre>c6nir&lied pewter X-r*v 4im»&tte& 
pf.* ctystalt fofe form af thfe dimdb¥l.Mlgxia» fd J^JEE^MS: 
10 febtain^dJs^^ 
[Method] 

Powder X-ray diffraction was conducted under the measurement 
conditions similar to those in. 4. (powder X-ray diffraction) of test 
Examples 3. The temperature was increased according to the following 
1 5 conditions. 

Temperature controller: PCT-20 Cmanuiactnred by Rigakn Denfcl KX) 
Rate for the increase of tne temperature: 2 ®C/mi« 
Measurement temperatures: 30 *C S 40 «C S 60 *G, 80 °C, 120 °C 5 140 
ISO °G, 200 C C 5 205 a G f 210 *C and 215 °C. 
20 [Results! 

While crystal transition was not observed at temperatures from 
30 *C to 80 *C, at temperatures of 120 °C or more transition to a crystalline 
form, of the mesylate (Form C) was observed. 
[0088j (Powder X-ray diffraction measurement) 
25 Powder X-ray diffraction analysis was carried out for crystals 

■ obtained In Preparation Example 1 and Examples 122, 3, 4, 5 S 6, 7, 9, 10 s 
11 and 12 under the following measurement conditions In accordance with 
f! X--F.ay Powder Diffraction Method" described in Japanese Pharmacopoeia 
14th Edition, General Tests (B-514 to 619). 
30 Apparatus: RIH122000 (manufactured by Eigafcu Benki KK.) 

X-ray: GuRu ray 

Monocbrometer: curved crystal monochrometer 
Goniometer: vertical goniometer 
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Counter: seiatillatioa counter 
Applied -voltage: 40 kV 
Charging current: 200 niA 

Scan speed: S°/mm (2°/mro with respect to a crystalline form of the free 

form, of the carboxamide obtained in Preparation Example 1, a crystalline 

form of the hydrochloride obtained txi Example U * crystalline form of the 

hydrobrorslds obtained in Example 2, and a crystalline form of the acetic 

acid solvate of the mesylate (Form I) obtained in Example 10) 

Scan axis: 28/0 

Sean .range: 26 :::: 5 to 4G a 

Divergent slit: 0.5* 

Scattering slit: 0.5° 

Receiving slit; 03 mm 

f00g.9j The powder X-ray diffraction patterns of the crystals obtained in 
Preparation Example ! and Examples 1, 2, 3, 4 5 5, 7, % 10, II ami 12 are 
shown in Figs. 2 to 13, respectively. The peaks and intensities of the 
diffraction angles (20) for the crystals obtained in Preparation Example I 
and Examples 3, 6, 7, 9, I ft, 11 and 12 axe listed in Tables 12 to 19, 
respectively. 



FPO4-0339-0O 



[0090] [Table 121 





5T~ 


sa a ns as* t« 

?< "V — . 


Mi }^ «i> >S OV 


%s » >.^-. o 
















Pi 






















$ 


?tT 5 *- K* & 

'.*■"■ ^ jv V* 

vjT> 5; st ^ 5a? J*- <S 


f> ^ .Cf> -vS" 

M «K iz* x>- 

■cj- M w «s j«i 


<5> ¥>S' ■i^r»: 
— :> w> » <c-> 
w tft ^ 
~ - - ^ w 


itit a. T» 
fTi ^ W 


5* : 
















~l 






















1 


i ?-• «* 

5 ."c- Cv\ ^ 03 

^? J -i",- ^s> .» 

^ :| « - ~ ~ ^ 
> | w « ^ « •» 


;jS J-* t« 

» J« «i 

tfs« w .».-■** 

^ "'V <v «-< •.»> 


« XT <<> 

•w as 

>- ■» .C«V 

Cv 1 iK* C^'i "WX- 


» E* *f 

4ft is- ?s f - 
« »: *s o> 
v* « <•> 
















} 
1 


\Z. \ ys- « «v 


^ jv Si$ -?i <S> 

« >f *™ 

m -- ■ M 
Q Its "t* 


C« ^ \<> ICS V? 

^ Sri o. ^ £S 


V* "■». 

' SC£ is-.- 5-- -«P> 

rt» « .-^ . 

« ?i! o 


sei;. 

vs> 
















^ : 
























5 <ii s? 


5 ^- 

w M w 

S»' <■> 

« s»> .«* « <»> 




: Si ». S3- O O 
v «■ to ci *er-. : 
















I 

\ 


; w v> c> 

J s>. i« S8.° 

•SrSi J t>- •» «J ^. 
J %v «■■<< •» *# 


^ ■■en kjS. 
^.t ci* <^ >y 

s"> *V i'* tTi « 


^ 5« v.* -v 
><r » ^ «« 

i"^ M« K» 


*K 

«■ J>v 
































































! ^ »a «f v* 
iSS j v* «. ^ «* 


«™ 3S£ <■> <i- 
-J- 


«■ t^t >« 

..^j, ^ -<i- 


^ .-^ t?- 

V "* V v-*> 


v* 














1 


" ' 






^, 
















^ >- >K 


i:i «s- <n- ^ 


— CO V* *M 
« 7?? VP 


v». «i ^ in 

T>J » M « W 


25 


CO 












i 






















1 

■-! 


| 


^T. ^ » JSJ- C> 

> <-•*. «c« *v •«* 
w a>- ^ — re 


.jv 1^. v>:. 


if; « ^ ir- 

rtn ■» »i 

ay ^ "» »i 


«S C5 Vi 
«J S" « 
«TS ' MC . ^< 
VP i*i « ffi 


,nV CO*' 
{Ci >•« 


v> 
TO 

v» r-"> 


f> 

f** 
.« 


c> ■ 
t.v <— 
■tt." . 


^r^ 
ti-i 

V 




*- 5 




. , . ^ i it* *> -if 
rrt 1 $ ^ : **: 
— v*> ^ <•> 

I ^ 'v* "» >K C*> 

< i . * - 

x ^ ^ 510 


« • - «► 

Xi' OS. I». M> t« 
V* <£■ 

ssj, ■■y «> 

» 


« <« .r. «v 

:a »*■ o* w 

L(Sl- t?ft ^ 
■>v CC< v? 1 v*- ^ 

M9 <.<> >y 


o> vs. ;<i w. 5V 

hm C^3C W4* "X" 
1.SJ *S- v>>> «fr iS 
V' «"> o W 

v* : V 


J« 

v> 


■*S « 

VS. J« 
M 


■?«. 


i» :« 




i" 
C* 


S j 




t~ 
























^ ! «> ^ 

iiS. J to, iv 

: iJU 5 » » « t» 


vj. v? «» 

Sf5 » ' -\S 

■» « : . « C> 5S 


~v Sfi l£> N3 
■rf o;< «• 

CX SS Ci>' : c5r 


SS \fr *~ 

«s t- vt 

« ... ... v< 

o »» ^ c& 


yjj. MS 
w -5> 


w « 

fr- 


sot 


si O 






.J 

| 




i J o <3>- t» 

; ■ 5 „ v> « » — 
; <£s ? <w 5-S " A **' »*. 
; <X : S «] v\j &i x\ 


Ci. » J!» « 

c<> f« :*r 

^ « & 

i'^ • <S ' -Si" <*> 


'O ■ S» 

1— *». »i 
r*: K« t« o> 5^5 

0 :jx »: v£; ff-i 


r» «&■:<> :0 C* 
C*V v*> . v- y* 
C3S W O "C* 

rN » O » *>> 
. ts: M v» 


^ G? 
•# 


.„ 

■ »> ■; V¥- 
<» t-.- 


c> 
S» 

j>; 
-.- 

• 


<--v 




a; 


«■ i 

■<* ^ 




: «^ 5 

I; J 

: ^ ; 

J [i? 5 oa -f' 


w j;K •:> 




>» fr-- w «• 




<rs 'c 


CO 


«. 






<>> 




1 5 1 
I a | 























55 



91] [Table 13] 



VJ MS O 



i Uv 5: :« 



CO V ~- 

v.. >=* 



— ■ re & »» «* 



n £s N- *** 

«v «• »i — » 

C&' « «S fife ?K 



«■ M3 



.TV} «. 



M 



\ V s *. J « flrli 

; t« S » - 

[ St ! - ^ ^ " 

i ii, S : » -jfls o is »' 
t — i 5. 
< I 


v> " «• 

O ^ "A »■ 

?i »» c> rti 


\ ^ 1 

$ $ ,c-:- «V ^ ■■ » •■ C> 
5 } v> «>• <** 
|X*vj ^ "«» v ~ 
i s-V s ^ r C }«» « w 

X- 5 ^ t-j i-i ■;«»' e-:* 


» Ss •:^ -V 
c»* x:; :o* Si •Sn 
vv to • 5^ ** 

e>i «c C ^ - - 
vt O rt- 










5 23 1 ••- v* * 

|"3ft '4 *W «• *** 

j a- J 


v.' ^ *» ^ v> 

o> -5>4 i>> 


\"> * s "" 


•r> - :c- ^ 






i V- I >s- jft ■' w *■>■' 
% j« ^. 1* « 

; * .*> i« « [« 
. »•*' 


id Xi* s"5" 
^. « « o. . 
«*1 "> 


i ^ 1 




in 

' . 1 1 : ; ^ - >» w 

: ' «■ :- £ 
\. ! w « ■>• 

5 '.V ? crv «• 


— Ki •» 
m oi i^; — 
"JV o> »■* 

Sfj fr- --- <» ! v 

-c. «v 



O {> Kfr ;<» »: 



'*> CS <*5- «■ . 



CTi .<K> 



«v j:; « r* 

. r-i >-* He «y 

jc^ 



c^j ^ ^ ^ 



• 'js . 

^ 



«?. <c 

v? -«y i«. «< 



vs 1 *v »-* 



» J« <»> >N i 

V- » » vn: £ 



its 

«.y ^ <«> 



jjc w 



c> <^ 



V> c<> -r e6 
o T» IS 



«i K i>» » o :i «' » O - 



<?• O sS; » t> 
>«• tv S5 c> v^. 
c>- ?j; « ^- {** 



ft ^ » »: Ki 

!^3- to X>" C'-i 



txj. W 0T> SM 



« c> rs; c> » :^ 

» >r> oc> -sv ^ 

{?,- it; o* 

^ yvi. «!■ v> •>?■■ v v . 

«>» . VN" ** 



L2iL 



*c rt. »» 



56 



FPO44)339"O0 



[0092] [Table 14] 




5 S \& <^ 

5 <;L;..- 



m 



« i« 



><; i «i vV> 

—5 j >?- v" 
^ 5 o> s-j; «•! «S ■?•»■ 



>* :,v «5 « 



.v- « r?. •» 



IN- « Xv ;» 
— f-V 

■rji *~ ;jv. <» 

v- <?> s-s 

>V ■£■> itt Cfc :« 



«< w k* r-i 
cj> *v : ts s v 

;« i» -i- vj'- . 



v"" ■*■>" »» :c< <v 



— in :•- « 
» KK o> ** 

«i f> i*i « — 



«S <*> IT >S> 

i3< <ys 9* 

■* i"*S-.' w c-v 

35. f-^ .vp. \^ *5> 

' «i ^ ii- 



<» >K K> 



. 1$> v« <*■ 



Pi <s* t-; 



j Q j - N« ?». M 



t : o c>. at < > m 

\ :>•>. : ^ * "* * ' 

I w- ■ ^- <^ ™ t»- •<»> 

i ^ : ...... • - ' 

l : v> -jw ts -~ 



^ w ^, i>~ <x> 

>" « 

v^ 



<•> y$ s» ■ 



S"; -j^ y> :*» :« 
%s; — m «-» 
cii » » 



>a o o t;> 
v:; i-i 



<> c> :s: c> 



r i2 o -i:- 



<* SJ 
,-- zc; .<iv » ■ «. 



J ^. «r «7j w y:> 



5-} » vf> v"? 



i« 1ft MS- «• 



w % >y. « 



^J. i> Q> 
<»■ ' Vf ■». V"> 

v-V w in M» 



•09 



00931 .{Table 15] 



Bp 



■» — \r? «■ 



J J> s -. i.v 

^ v.. i s~ is* 5v 

s yV : c> m w 

5 Li..' ; 



V* ?**• ■ j*" 
*» ««> 

f-> j.v «^ «5 



y*. 3N. jji 
*» .-5> — ' <> 
— ~> — — 



sa ->v v? 
i2< «» »i *r k= 

r-i ps' «s-" 



! j «» 

I * «■ S . 

; j- < v> £i ^ 

5 """j J -«» « MI 

I i < - ." > 

I >r ••- w " 



4 5 



i Jyyi iyS O 

:! ic> *S <?< -v* ; 

S ^> ^ . r . .. 

5 * ^ *™ 

5 ji>t vo -o* 



W X* 1 "S* 

C> ■" v<j. c£> \A 

Vt- » cm -* 

O >S> «R 

o> r-'.' \-5 ?v TO 



W -X! »S ^ 

Ci. ■ w S*4 — '~y 

si. «? w.; ■» 



■a? «• o 

■zti -w :C? : ft* 

*>■■ >» <** 



s»- 

<i> v> SSr v* 

M . .** ■ M fN? P :< : 



« *»' o 



t> :« t~ £3 w 
i-^ ^ «. s~ 

Jfr- C*> iH *J 



if* CJ" 



S!V» W » <» 



» c> s> as 

4* !>« c> — «( 



IS! 

5 £3 J 



^•-V> T-J «' .** 



>N ^ .Of' 

-o" \? «* 



i.* >■< <r> ; 



o> r> *"> 

v- *J <*s •>> •••• 

CJ i-'v-. — « 

rt^ « -L. 



>«■ c> . j^- -:c< 

>;> ■•■ ^ vh-t o 

fiih fr- 

<« i» vvi 



>c-> « ^< Q> 



c:-; — «>. « : 
«~ <p fJ 4. v.-? .-^ : 
•«» <« iv oc- ■ J 



v "-\ : <& t? - 
? -»-; > «■ « 

\ *>" ; '>?' >>f >v 



•c; *w : !<? «• 

« o> >x o> 

"«v «? » <x w* 

v> «c o> v>f {.v 



STJ » 

«r. ..^ ^ 



V> Wi to 



. «\ <■-•- *M C> 

r~ <<~> >>" vo i-s . 

c* '«-> N- 

xj- r> if •<+ 



«v c> «■ >- 

v# «\ >n Mi 



. MS. 
O- : XM 

xi* <6i V*- Sv 
jc 

«. w *i 



5 b }■* 



111 



!«■ O V* 

» o 



>::• tit 'i:? ■ ■ss 

V <ft V> f> 

^ w 

'■5% W **. 



..^ .v Nv « 

Nf ~ X> 

w ^- >< ... 

» c> 41 » 



<5« 

s:j c>> «*■ >■< w 



iCJ & T» J5> O 



S3 <i> !CS o 

O ■». w o. 
v?> •» ^ 



«. O « O 
fifl; r^i fc^s' 



>o? SS O C 



^.W ... jrsj- V^- j 

O Ct <> «# C>:. ! 



ci. 



5 i 

[II. 



' r< « « fr> 



58 



94] [Table 16] 





■v. «• 
<•> — 


















































































































^ >- \ 


iS : 
























































Ifcz w 

m 


-.-> 
























































i ^ ! 


























































i ? ^> 


««. V? 
»> 












































































































































































^ | 

i :>>•■ 5 


























































$ ; » 
i is ■*> 




























































«{■. o— 










































































































































































1 


< 
























































1 


N -: 


M» 




c- 
























«! 

c ■ 






*-v 

w 




C» 


••"I- 




355 


V* 










5 ^ w 


i?i 




« 






H-i 




«■ 

»K 








■cc- 




tlv 

o> 












v> 


V 


vX> 

<:> 
»*. 








o* 
















« 














<:o 

%SJ 




vSs 










>■< 










































































1 ! 




«*. 






MP 
































*M 








or- 




o-. 




^ 11 


t>- 


•v. 


w 
CO 


«V 

to 












^> 




c< 






















<-> ■ 




i 






« 


\ < h 

Pi- 


«jp 


.»« 


CO 




.» 




t* 


y5 




V 






















'A 


y& 








'ft! 






<» 




V? 


























Hi 




.£ 












!* 














■** 








« 
















<-> 








to 














VI. 






■•«» 




c> ?~ 




*> 


X5 


«i 




























a? 






» 














\w 


























































I is 




Si 












O 


S> 










.» 




















i> 




















r« 




c-s 


-f 








W 








» 






O 




















■;ci «» 




« 












-» 


»; 










w 










? 


















$ ^ s 
I :5 i 

^ r 






































































yy> 


ta 












Ma 




Si 




• 






&i 








<•* 




ft. 




?: \< \ 

i ' 





















































































































59 



095] il'asie i /j 



% 71 




v.- w «t 

■} V> "■*?' >» <*> 

> 5 Ci- w w 

J — 
\ ^ J 

MM 

t s 

s 5: v-v\ ;.v *o «»■ «. 
S „.J: ;■ i» f «a 



est « 



5 -'5? « 



; ? ^- « » 

5 & 



<«V yS* 
S\ V -CO 



i 2 2 






.■5» «■ cs ■ 
»> ■•ass **> <o 








V* *■.■■ tts 


m 

















fey s 

HP- 



C-v v>{ ^ « 



><f> is rx f> 



,---> W K« i 1 ; 



v* 'V * -v* 

tee im ■*» *a <« 
■ V s* *» — ■ w 



•SO '. 



«i is-.. ■ » 



IS! 



i s\U :j 














:f . 


























Xi 
















«» 


x; 






^• 


•if 




:c 


































1? ! 






























<£ 


•i-> 




%■> 






o> 


Ki 








hi 




































'» 




x<> 














■» 








"J- 




t*' 




CO 








\ § 1 






























<> 










o 










































O 


SS 






<> 


















<> 


















v.- 








■ :-> 






*i 








« 








| Hj 
































■>J 






T 
































































! S j 




























































































































































IJLi 



























■o> rc: c-> 



» « «; K?- 



vv v> ■* «f Jvi f» 



\H O SS( » » 



w --• 

«i: .»» w. : 

■* *.";}' 
or: c> W c> W» 



<«i & t>. « ■ 



*v r-«J « W? 



«S> «*■ -S* ' *S 

«i , «• «> 

r^: . .v. « 

i> cs ex o 







o 




























00 




Co 














































































CO 






























vy 







4^ ?-r :<i >J3 



■» v> 



60 



[0096] liable 18] 



PEAK DUMBER 


28 HALFWTH 


;— ;~:;7 t, 

1VALUE IHTEMSn Y j. 




PEAK NUMBER \ 


I 


fi. 06 0 


&>. j 3 S 












G> 447 




'2X-0-S j 


33 j 






o. OS 


S v S0.*78 




9 0 






0, 18-5. 


5. 5.6"S£ 


tt$% j 


03 




ess 




S. .4:5.60 




32 




J'i. S'2S 




§. 




3 5 


7 


i £ v TOS 




5. 6 3 S S 


.> „ 

2 2 v 5* 


49 j: 


; a : 


S ?. i-80' 






2 s as 


45 




j T , §20 


0. 2tt 


4. 


20 7 0 


40 


.1-0 


■IS, 3S& 


a, 20 s 




f%7i \ 


4S 


1 H 


S3, s* 8 0 


0. 306 






7 3 


! 52 




0. SS§ 


4, 2333 


2 ? 1 2 


4.8. 






0 . 5 3 8 




&S3 2 


4 8 


I 5 4 


2 : £.. 2ft 8 


0, £39 






S§ 






0.. 47 I 


3L SS3 7 






| ie 






s. 5 as? 


24 38 


I ^ 






0, 2S2 






j S2 


j I S 




0. 306 




4 2 00 


| 7S 






0, l>S 


3. 






2 0 


f SO,*0S 


0, 35 3 




ti oo 


■M j 


2 3 


1 

| 27, uo 


0. ? £5 




IS 54 


S3 j 


2 2 






i OS? 


ms 


.3.3' | 


2 3 


| 23, 320 


(5 . 3 5 3 


3, 0436 


IS §5 


: « A i 

3 > v.* ; 


2 4 


L ^ 


0. Zi2 


30 


i 72 1 





61 



FP044B39-QO 



[0097] [Table 19] 



IS 



o — **: 



.»;• to "c •«• ■%■•* w •*» 



| si* r 



<;> « ■» 
V * 

■CO- VI -.— "J 



v" H> ■ S3 1 C»* 

» iN- i« 

!"< V? 

— W( v* *- 



jfi <> « .«» 

<:> o CO 
\s> <y vsr * 



IS ; 

n 











<•> 












5> vi 














a? 


j» 




«> 




US 












&> 








:sr. 










MS 


«». !iy 


1S5 *» 


























«• v> 


W. ^T 1 








<•> 






•vs 












sor :<es- 


.*& : Sfji 


*•} 


s4 



=>. o <> <:> 



O fcj- i» £J 



M CV r* — 



«*» :yr oSk «J 
re- v-j- 



«. 55 . as O 

™ » **5 <o 



rjt- • 

K$ <v> >'> ->> 



J -V — K* 

J rS :<m> i> 
. : ; ir< 



»} a> wi 

(.V ' ift fr- , W 



o- *-< 



X* >n* <iy t 
«v . >:■> ■ srj. fl*.t . 

fr^ 



iSJ, t-i- "> « 



c-j r« ™ 

<n M 

* <>» 

!"! 



V> i» 

<> sv t-i 

c> Of 

■■ >>•• i>? ■ 



«> iZ-i CO <>^ 
c4 .-a S5. v> 



V «ft v> 

<M 



»>s- V? . 



<^ <0 

S3 >» -i 



<«■ -»r 



V •» v>- 



-rf «\ «■ 



50£ s";f -4T£ 

« ci xfi <s> 



i 5 

\ {:> c> rs A «S f> " O Si W » <v r: c ^ *■ 



|<&IS SS.S 5 

5 I . w ^ v> >.v 

|'f] 



5 ; 
! i 



r^:^. (v, s;> ^ .tiJ- «\ ^ «s v-~ >i? ts\ >M <v» oC ■ vn 



:<s 33: c> S? 



Vsf ?.-9 V 



o> {« v> 



i>- *S <» W w w - 



^> 



62 



[0098] ( l *C Solid Stale MMR. spectrum measurement) 

°C Solid State NMR spectrum measurement was carried out for 
crystals obtained is Examples 5 and 7 under the following measurement 
conditions. 

Apparatus: CMX-300 (Caesn&gneties) 
Measurement temper ature: room temperature (22 *C) 

Chemical shift reference: poiyCdimethyMloxane} (Internal Standard: 1,56 
ppm) 

Measurement nucleus: n C (75,497791 MHz} 
Relaxation delay: 25 sec 
Pulse seqneoce: TOSS 

10099] The n Q Solid State NMR spectra of the crystals obtained In 
Examples 5, and 7 are shown is Fig. 14 and Fig. 15, respectively. The 
oheroicai shifts of the crystals obtained m Examples 5 and 7 axe listed in 
Tables 20 and 21, respectively. 
[01001 [Me 20J 



ma 

162.4 
156.3 
147,5 
142.3 
137.0 
130.1 
128.0 
123.4 

120.5 
114,6 
102,3 
98.4 
58. 8 
39.2 
23,8 
9.9 
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[0101] [tabis 2I] 



rnssyim (Form C) 


chemical shift (ppm) 




1/0.9 




166.1 




160.2 




155.3 




148.1 




144.6 




142.4 




136,8 




130.3 




126.6 








121.4 




IIS, 9 




1.05.6 




97.0 




57.4 




39.3 




2L9 
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[01 02] (Infrared aBsorptioa spectrum measpremexst) 

Infrared absorption speotram measurement was carried out for 
crystals obtained in Examples 5, 6, 7, 10, 11 and 12 was carried out 
according to 'the ATR method *» the infrared absorption spectrum method as 
described m the Japanese Pharmacopoeia 14 th. Edition, General Tests by 
using FT-IB. %eetram-One (manufactured by PerkinBlmer Japan Co.,: Ltd,) 
witfc-a measurement range of 4000-400 em" 1 and a resolution of 4 exu *. 
[Of 03] The infrared a&sorption spectra of the crystals obtained in 
Examples 5, 6, % 10, 11 and 12 are shown m Figs. 16 to 21, respectively, 
and wave numbers of the absorption peaks (cm 1 ) and transmhtauce (%T) 
are listed io Tables 22 to 27, respectively. 
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[0104] [Table 22] 
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10106] [Table 24} 
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[0108] [Table 261 
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[01 1 0] (Preparation of pharmaceutical compbsition) 
! mg tablet 

24 g of a crystalline form of 4~(3~cMoro~4- 
(cy e ! opropy I amino earbany ! )&rmM® phenpxy) -7 -meihoxy »6- 
quinounecarboxamide metfesBesuIfbnate (Form C) (hereunder, referred to 
as * Crystal line Form C) mi 192 g of light anhydrous silicic acid (ami- 
gelation agent; trade name: Aerosli (registered trademark) 200, Nippon. 
Aerosi! Co., Ltd.) were mixed using a 20 X super mixer, after which 1236 g 
of D-niannitoI (sxcipient; Towa Chemical Industry Co., Ltd.), 720 g of 
crystalline cellulose (excipiest; trade name: Avicel PH IQl, Asahi Chemical 
Industry Co.f Ltd.} and 72 g of hydroxypropyloelMose (binder; trade same: 
HFC-L, Nippon Soda Co., Ltd.) were farther added and mixed. Thereafter, 
a .suitable amount of anhydrous ethanol was added to produce granulated 
products containing Crystalline Form C, The granulated products were 
dried with a shelf dryer (SO 3 C), and size-controlled using a power mill to 
produce granules. The obtained grannies were mixed in a 20 L tumbler 
mixer with 120 g ofcrosearmslio.se sodium (disintegrator; trade name; Ac- 
Di-ScL PMC International Inc.) and 36 g of sodium stearyi fumarate 
(lubricant; IRS Pharma LP), and the resulting mixture was formed into 
tablets with a tableting machine to produce tablets having a total weight of 
1.00 mg. These tablets were then coated using a tablet coating machine 
employing a 1.0% aqueous solution of opadry yellow (opadry 03F42069 
yellow, Cotorcon (Japan) Ltd.) as a coating solution, to produce coated 
tablets having a total weight of 105 mg. 
[01,11] 10 mg tablet 

60 g of Crystalline Form C and 192 g of light anhydrous silicic acid 
(anti -gelation agent; trade name: Aerosil Registered trademark) 200, 
Nippon Aerosil Co., Ltd.) were mixed using, a 20 L super mixer, after which 
1206 g of D-m.annitoI (exeipieoi; Towa Chemical industry Co. s Ltd.), 720 g 
of crystalline cellulose (excIpienL trade name: Avicel PH 101, Asshi 
Chemical Industry Co,, Ltd.) and 72 g of hydroxypropyl.ee! iulose (hinder; 
trade name: HPC-L, Nlppou Soda Co., ; Ltd.) were further added and mixed. 
Thereafter, a suitable amount of anhydrous ethanol was added to produce 
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granulated products eontaimrfg Crystalline Form C. The grafted 
products were dried with * shelf dryer (60 °C>, aad size-controlled using a 
power mill to produce grannies. The obtained granules were mixed In a 20 
L tumbler mixer with 120 g of orosearmeliose sodium (disintegrator: trade 
name: Ae-DirSol, FMC iaternatiosal Inc.) asd 36 g of sodium stearyi 
femaraie (lubricant; IRS Pharuia LP), and the resulting mixture was formed 
Into tablets with a tafeleimg machine to produce tablets haying a total 
weight of 400 nig. These tablets were then coated using a tablet coating 
machine employing a 10% aqueous solution of opadry yellow (opadry 
03F42069 yellow, Coiorcon (Japan) Ltd.) as a coating solution, to produce 
coated tablets having a total weight of 411 m.g. 
[0112j 100 mg tablet 

31.4 g of Cry stalline Form C and 4 g of light anhydrous silicic acid 
(anti-gelation agent; trade name- Aerosil (registered trademark) 200, 
Nippon Asrosii Co., Ltd.) were mixed using a 1 L super mixer, after which 
40.1 g of anhydrous dibasic calcium phosphate (exclpient; Kyowa Chemical 
Industry Co., Ltd4 10 g of low-substituted hydroxypropyloellulose (binder; 
trade name: L-llVC fLH-21}, Shim-Etsu Chemical Co., Ltd.) and 3 g of 
bydroOTropyicellutose (hinder; trade name: HFC~L 3 Nippon Soda Co., 
Ltd.) were further added and mixed. Thereafter, a suitable amount of 
anhydrous; stool was added thereto to produce granulated products 
containing Crystalline Form C, The granulated products were dried with a 
shelf dryer (m. °C), and size-controlled using a power mill to produce 
granules, The obtained grannies were mixed with 10 g of eroscarmeiiose 
2S sodium (disintegrator; trade name: Ae-DLSoh FMC International loo.) and 

1.5 g of sodium stearyi femarate (lubricant; IRS Pharma LP), and the 
resulting mixture was formed into tablets with a tableting machine to 
produce tablets having a total weight sf 400 mg. 
Industrial Appliessi>ility 
30 mm The ^It of 4<3-ohloro-4^ 

(eyelopropylamin^ 

ouinohneearboxamide, the solvate of the salt as well as the cry stalline form 
thereof according to the present invention have excellent characteristics in 
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terms of physical properties and pkaxmacofcineties, axid ate extremely 
useful as m autogenesis InMbitor or a e-Kit kinase, inhibitor 
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